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1 I NTRODCCT I ON 

Thir report presents the ocquistion costs determined 
for the NASA family of commuter airplanes. The costs of 
the baseline designs are presented along with the 
calculated savings due to the commonality in the family- A 
sensitivity study is also presented to show the major 
drivers in the acquisition cost calculations- 

Ref- 1 and Ref- 2 a r e  previous reports detailing the 
designs for this family of commuter airplanes- Ref- 3 was 
used to calculate the cost of the advanced technology 
turboprop engines- Ref. 4 contained a method f o r  
determining the cost o f  the propellers- The development 
and production costs were calculated with the equations of 
Ref- 5 -  Input into estimating the rates f o r  engineering, 
tooling, and manufacturing was given by Ref. 6 and Ref. 7 -  
The avionics costs were estimated with the information in 
Ref- 8 .  

Chapter 2 presents the baseline costs as calculated 
with Nicolai’s method. The commonality of the airplane 
designs will effect the calculated baseline costs, as 
presented in Chapter 3- 

Chapter 4 presents a comparison of the estimated costs 
for this cornmuter family with the actual prices f o r  
existing commuters- Ref- 9 was used to obtain current cost 
statisti cs- 

Chapter 5 shows the sensitivity of the acquisition 
cost to various parameters in the cost equations- The 
d i r e c t  o p e r a t i n g  c o s t s  were  t h e n  calculated w i t h  two 
different methods and the results ire presented in Chapter 
6 -  

Appendix A presents the cost calculations for the 
engines and counter-rotating propel lero- Appendix B 
presents the baseline cost calculations for the various 
airplanes in the regional transport frmily- 

The effects of commonality on rcquistion costs are 
calculated in Appendix C. The Class I f  component weight 
breakdown of Ref. 2 was used in this analysis- 

Appendix D shows the sensitivity calculations of .the 
cost to various costing parameters- A computer 
spreadsheet, SuperCalc3, was used to make the necessary 
calculations. 

Appendix E presents the calculations for the direct 
operating costs, with and without comcnonality- 
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2- BASELINE AC:G!UISITION COSTS 

The purpose of this chapter is to present the baseline 
acquistion costs for the NASA family of regional turboprops 
as described in Ref. 1 and Ref- 2- The baseline costs are 
defined a s  the original costs calculated f o r  each Class IX 
commuter configuration- These baseline costs are computed 
for each airplane individually without accounting for any 
commonality in design or manufacture- 

Multiple references were necessary to reasonably 
calculate the acquisition costs for the commuterr- Ref- 3 
was used to calculate the engine costs- Ref- 4 served as a 
source for propeller cost analysis- The majority of the 
manufacturing and development costs were estimated with the 
help of R c f -  5 .  Ref- 6 and Ref- 7 were used to estimate 
the hourly rates for engineering, tooling, and 
nanufacturing- The avionics cost was approximated with the 
information in kef. 8 -  

The engineering calculations for both the engines and 
the propellers are contained in Appendix A -  Appendix B 
shows the calculation details for the baseline cost of each 
airplane in the family- The cost equations of Ref- 3 w e r e  
programmed into a computer spreadsheet to generate the 
engineering calculation printouts- 

The total cost per airplane for each airplane size is 
presented in Table 2.1- Since the equations of Ref- 3 ere 
based on conventional singlc-body configurations, the 
estimated cost of both the 75 passenger and the 100 
passenger single-body airplanes are also presented. The 
savings in empty w e i g h t  between t h e s e  a irp lanes  arid their 
twin-body counterparts translated directly into a savings 
in cost- These baseline costs are also shown in Figure 
2-1, f o r  ease of comparison- 

Several assumptions were made in the cost 
calculations- First, it was necessary to estimate a cost 
escalation factor to extrapolate the costs into the mid 
1990's- By studying financial trends and with the help of 
the financial statistics of k e f .  10; the cost escalation 
factor was estimated as 3-00. This does depend on t h e  
inflation rate and other economic conditions, so this could 
vary i n  the cost projection. 

I 

All of Nicolai's costing equations ere based on the 
AMPR weight of the airplane. Since this weight is not 
known .specifically for each of these airplanes, it was 
necessary to estimate a value. From the statistics in Ref- 
5, an average ratio of AMPR weight to. airplane empty weight 
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was calculated to be 0.66- This ratio was utilized to, 
estimate the AMPR weights- 

(. 
The avionics cost was roughly determined with the help 

o f  kef- 8 .  However, there are so many variations even in 
the same category of equipment that the actual cost could 
easily change- For increased fine tuning o f  the avionics 
cost, more specifications on the needed avionics 
characteristics would be required. 

The cost figures quoted f o r  initial production include 
the amortization of the development, testing, and 
evaluation- These costs are estimated to spread over the 
first four years o f  production, which translates into the 
first 192 airplanes produced in each size category- The 
figures quoted for further production do not include 'DT&E 
costs- It was assumed that 500 production airplanes of 
each size would be produced overall- 

Table 20l--Baseline Acquisition Costs- 

36 Pax 9,490,39 1 7,948,048 

50 Pax 10,428,089 8,611,920 

75 Twin 15,6EG?,e36 13,069,259 
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3. EFFECT OF COMMONALITY IMPLEMENTATION 

The purpose of this chapter is to present the effects 
-of commonality on the acquisition costs o f  the commuter 
family- Several parts of the commuter were designed to be 
interchangeable between the different airplanes. These 
are t 

1. Nose gear. 

2. Main gear- 

3. Vertical tail- 

4. Horizontal tail. 

5 .  Nose cone- 

6 -  Fuselage section with wing torque box. 

7 .  Tail cone- 

8 .  Wing. 

By producing these pieces of the airplanes in greater 
quantities, it was hoped that the cost of the airplanes 
could be driven lower than normally would be possible if 
each airplane were developed individually. This is t h e  
theory of commonality. 

Appendix C contains the detailed printouts of the 
commonality t r a d e  study. By utilizing commonality in the 
airplane designs, the empty weights o f  four sizes o f  
airplanes were increased. This phenomenon creates an 
initial cost penalty in those airplanes due to the 
additional weight. However, the mass production of the 
common parts produces an average savings per common part- 
When added together, the savings per part sums to o n  
overall savings per airplane- This savings offset the 
initial penalty due to weight, so the overall airplane 
costs are driven below the baseline costs- 

As shown in Appendix C, the decrease in cost due to 
commonality is a result of several factors. Tooling costs 
decrease as less dies have to be made and workers become 
much more efficient as production amounts increase- The 
cost o f  raw material5 decreases with a larger common 
inventory. Manufacturing labor and quality control become 
more qfficient with increased exposure to t h e  same 
products- These are all general reasons why the concept of 
common airplane parts can be a large contributor to keeping 
acquisition costs low. 
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Tables 3.1 through 3.6 show in detail the savings 
which were gained by producing the parts common to all the 
airplanes. Table 3.7 contains the average savings achieved 
by all the common production sections. A comparison of 
acquisition costs with and without the commonality 

. implemented is given in Table 3.8. 

Figure 3.1 shows the baseline costs for the ai-rplanes 
relative to the costs with commonality implemented- The 
average savings per airplane shifted the cost curve down as 
shown in Figure 3.2. 

Systems commonality was accounted for in the baseline 
acquisition cost models. From a maintenance and spares 
point of view, this type of commonality was so desirable 
that it was designed in initially. The configuration of 
the systems will be common through the entire fleet, with 
increasing system weights resulting from more of each 
component on the larger airplanes. It was o decision of 
the design team that a 10% reduction in DOC maintenance 
costs could be assumed due to the system commonality. 

Commonaliring the handling qualities o f  the commuter 
family was important for pilot certification and education. 
The direct operating costs will be kept lower as the 
airliners can crost-certify pilots to fly all of the 
airplanes in the' fleet. Less crews will be needed as 
stand-by. It will also benefit the manufacturer by keeping 
the FAA certification costs much lower. 

The effects of commonality on the numerical estimates 
for the direct and indirect operating costs is included in 
Chapter 6 -  
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Tattle 3.l--Nose Gear Cost Breakdowns f o r .  Commute r  
F a m i l y  ( P r o d u c t i o n  P h a s e )  

ORIGINAL PAGE IS 
OF POOR QUALITY, 
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T a h l e  3 . 3 - - V e r t i c a l  T a i l  C:ost Er.eaC::dowris f o r  Commute r  
F a m i l y  ( : P r o d u c t i o n  Phase:)  

c C: 
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- Table ~ . 5 - - F u s e l a g e  Cost B r e a k d o w n s  F o r  Commuter.  
Farni l y  ( P ~ - ~ o d u c t i o r ~  P h a s e ) .  

Table 3.b--Wing C o s t  B r e a k d o w n s  f o r  C:ommuter 
Fam i 1 y < P 1-0 J 1.1 c t i o rr Pha 5 e j 
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The purpose of this chapter is to gain the necessary 
perspective to interpret the cost figures presented within 
this report. Ref. 9 was used to obtain many o f  the cost 
figurer of current production commuter airplanes. 

Table 4 - 1  contains the prices quoted for the various 
commuters. The ballpark range in price is from 3 million 
to 16 million. These prices are graphed as a function o f  
payload in Figure 4-10 

All existing commuters used f o r  this comparison are 
pressurized airplanes- Most of them are not US companies. 
The only US commuter airplanes listed were in the 9 to 20 
passenger range, which is not really in the design range 
for this family of commuters. 

Many of the existing commuter airplanes were designed 
f o r  a much lower cruise speed and a shorter range with full 
passenger loads. These factors affect the costing 
analysis, so direct cost comparisons would only be 
legitimate between airplanes o f  equivalent performance 
specifications- 

Table 4.1--Acquirition Costs of Existinq Commuter 
Ai rp 1 anes 

Number o f  Price-US% 
Ai rp lane Pas s enge rs Mi 1 1  ions ........................................................... 
ATR 42-200 46 7.00 
ATR 72 70 8-65 
BAC Jetstrcam 31 18 2.85 

6-00 BAC Super 748 48 
BAC ATP 64 9-20 
BAC 146-100 82 14.00 
BAC 146-200 100 15-00 
IPTN CN-235 44 5.70 
DHC bash 7 50 7-50 
DHC Dash 8 37 5-50 

Fokker F27 MkSOO 52 6.50 
Fokker 50 50 7-50 
Fokker F28 M k 3 0 0 0  CS 9-00 
Fokker F28 Mk4000 85 12.00 
Fokker 100 107 16.00 
Saab 340 3s 5.75 

€ t l B - l 2 0  Brasilia 30 4-99 
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I ! -  
According to the comparison o f  Figure 4.1, the initial 

baseline Costs calculated for the commuter family ppc 
reasonable or 1 0 W  at the higher passenger capacities. 
However, the numbers appear too high at the lower end of 
the  passenger rpectrum- Implementing commonality evenly 
o v e r  t h e  entire fami ly  shifts the cost curve down and to 
the riqht as shown in Fig- 3.2. This decrans.e in cost  
which t h e  commonality provides cou ld  be applied to the 
family in a more tailored fashion to rchiavc a cost curve 
comparable w i t h  existing prices. 

. . .  .... . , . ...._ 
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5-  SENSITIVITY ANALYSIS 

The purpose o f  this chapter is to present the 
sensitivity of the airplane costs to various costing 
prrametcrs- A computer spreadsheet was used to generate 
the ac-tuol sensitivitcr f o r  each airplane individuslly- 
Appendix D contains the detailed calculations for this 
chapter 

The sensitivity equations were found by calculating 
the partial derivatives f o r  Nicolai's cost equations. The 
derivatives were also calculated f o r  the engine and the 
propel lar cost equot ions. 

Section Dl of Appendix D contains the calculated 
sensitivities f o r  the development phase- These numbers are 
for the entire quantity of development models, which was 
selected as three (3). Section D2 shows the calculated 
rcnstivities f o r  the production models of the commuter 
family. The numbers shown there are per the entire 
quantity of production airplanes, chosen to be 500 
ai rp 1 anes 

In the production phase, the maximum cruising speed, 
S, appears to be the major driver for the engineering cost, 
the manufacturing labor cost, and the quality control cost. 
The quantity of airplanes, Q,  i s  t h e  most influential 
variable for the the material and equipment cost- The cost 
of  tooling is most influenced by the rate o f  production, R, 
and it is also the only cost affected by the production 
M t C .  

In t h e  development phase, t h e  quantity of airplanes is 
the major driver in every cost equation. For the tooling 
costs, the production rate is second to the quantity. The 
cruising speed becomes the second .most influential 
vrriable in all other equations, while the AMPR weight ir 
least influential. 
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S5,572/block hour f o r  the 100 passenger model. Th'is is 
further broken down per passenger per flight, costing on 
the order of 997 per flight t o r  a customer on the 25 
passenger airplane. This decreases to only 936 per flight 
for a customer on the 100 passenger commuter. 

8. Commonality among the commuter family brought the 
direct operating costs down between 9 and 10%. Table 4 - 1  
through 6.3 contain the calculated costs= 

7 .2  Recommendations 

1. Tailoring of  the cost curve for actual airplane 
acquisition pricing should be considered to better compete 
in all areas of the commuter market. 

2. Direct operating costs should be further 
researched for the commuter family. Detailed analysis into 
the theory of the DOC calculations would lead to more 
prec i re conclusions - 

3. Trade studies and market surveys will give 
rddiitionrl insight i n t o  the feasibility o f  the proposed 
cost model f o r  this project- 

I . 
PRECEDING PAGE BLANK NOT FILMED 

/ 7 g S  1 7  
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APPENDIX A :  ENGINE A N D  PI?OPELLE!? COSTS. 

The p u r p o s e  o f  th i s  append i : . :  i s  t o  s h o w  t h e  d e t a i l e d  
e n g i n e e l - i n g  c a l c u l a t i o n s  f o r  t h e  e n g i n e  c o s t s  a n d  t h e  
p r o p e l l e r  c o c , t s -  R e f  1 and R e f .  2 were  u s e d  as s o u r c e s  
f o r  t h e  n e c e s s a r y  d a t a .  R e f .  4 c o n t a i n e d  e q u a t i o n s  t o  
e s t i m a t e  p r o p e l  l e r  c o s t s  and R e f .  3 p r e s e n t e d  i n f o r m a t i o n  
01-1 e n g i n e  c o s t i n g .  

C:on t en t 5 p a q e  

1. 

.-l &. 

3 .  

A 1  



1 - 1 0  

1.2 



A 3 .  T o t a l  powe i -p lant  c o s t s -  

T a h l e  A .  1 - - P o w e r p l a n t  c o s t s .  



I. 

I '  

~ X E N D I X  F: DETAILED CALC:I-ILATIONS IIlF EASEL INE AC:QI-IISITION 
CISSTS. 

The p i -~r 'pose  o f  t h i s  a p p e n d i x  i s  t o  p r o v i d e  i n s i g h t  
i n t o  t h e  engineei- . l i - ig  c a l c i ~ l a t i o n s  f o r  kiaseli i- le a c ~ q u l s r t i o n  
c o s t E . .  These  e s t i m a t e  b o t h  t h e  i n i t i a l  e s t i m a t e d  p r i c i n g  
n e e d e d  t o  o f f  s e t  t h e  RDT&E c o s t s ,  ai-ld t h e  s u k l s e q u e n t  
p r i c i rl g add i t i o rl a 1 The 
c a l c u l a t i o n s  w e r e  clone w i t h  t h e  h e l p  o f  a S u p e l - C a l  c 3  
s p r e a d s h e e t  r i s i n g  t h e  e q u a t i o n s  o f  R e f .  5. 

f o 1-. p 1- o d ci c t i on a i r p  1 a n  e s 

C: o 1-1 t e 1-1 t s 

mi. 25 p a s s e n g e r  

b3. 3:) p a s s e n g e r .  

Ed. 75 p a s s e n g e r . ,  t w i n - h o d y  

Ek.. 75 p a s s e n g e r ,  s i n g l e - h o d y  

E7 - l ( 3 0  pas s e n  g e  r , s i rig 1 e-tl o d y  



B1 C:UST ANALYSIS FOR NASA C:OMMLITER f A N I  L Y :  29 P A X  

Dev e 1 opme n t an d P r.0 du c t i on  C:o s t s 

I 1s p CI .t : T i m e  = 
Empty  W e i g h t  ( l t t s )  = 
AMPR/ Emp t y  We i gh  t = 
AMPF: W e i g h t ,  A Clbs) = 
Ma;.:imum S p e e d ,  S ( :kts j  = 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 
P r o d u c t i o n  I r l u a n t i t y ,  G! P = 
P r o d u c t i o n  F:ate ( p l a n e s  p e r .  
F l i g h t  T e s t  R a t e  = 
T o t a l  P r o d u c t i o n ,  I:! D + 12 P 
Eng  i rl e = 
A v i o n i c s  = 
E n g i n e e r i n g  Do l  lap R a t e  = 
C o s t  E s c a l a t i o n  F a c t o r .  = 
M a n u f a c t u i - . i n g  D o l l a r  R a t e  = 
T o o l i n g  D o i l a r  Rate  = 

D e v e l o p m e n t :  

P 1- o 3 14 c t i o 1-1 : 

2. D e v e l o p m e n t  suppor.t: 

3. F l i g h t  T e s t  O p e i - a t i o n s :  

4 T o o  1 i n g :  



I 
h 

Deve 1 o p m e n t  : 

L,  h0l.lr.S = 

c : o s t ,  d o l l a r s  = 
R a t e  = 

P r. o ~d I-! c t i o n : 

L , h 0 1-1 r 5 = 

C o s t ,  d o l l a r s  = 
R a t e  = 

e,. G ! u a l i t y  C o n t r o l :  

Q / C  = 0.134eL 

Deve 1 opmerit  : 

I 2  / c , h 0 I-\ r s = 

C o s t ,  d o l l a r s  = 
R a t e  = 

P 1- o 13 I-\ c t i o 1-1 : 

Q / c ,  h o u r s  = 
!=.:ate = 
Cost, d o l l a r s  = 

7 .  M a t e r i a l  and Eqi- i ipment:  



8. 

'3 . 

E n g i r i e  and A v i o r t i c s :  

P r. o d 1-1 c t i o 1-1 : 

Deve 1 clpmen t : 

C o s t ,  d o l 1 a r . s  = 

A i r f r a m e  E n g i n e e r . i r i g  
Devel  opmer i t  S u p p o r t  
F 1 i g h  t T e s t  A i  i-ecraf t 

E n g i n e s  & A v i o n i c s  
M a r l .  L a h o r  
M a t  e I- i a 1 & E q 1 - 1  i pmen t 
T o o l  i r i y  
I,! u a 1 i t y C o 1-1 t I-. o 1 

F 1 i g h t T e s t Op e r a t  i on  s 
T e s t  F a c i l i t i e s  

S~th t o t a 1 

10. T o t a l  P r o 3 u c t i o n  C o s t :  

E n g i n e  &. A v i o r i i c s  
M a  1-1 1-t f a c t I-\ 1- i ri Q L a ti o r' 
M a t  e r' i a.1 R E q u  i pmen t 
S I-\ s t a i )-I i 1-1 g E ri g i rl e e 1- i )-I g 
T o o l i n g  
131-ia 1 i ty Con t r o  1 
M a n  1-1 f a c t 1.1 r' i rl g F a c i 1 i t i e s 

S u k t o t a l  



.. 

1 1  . I - l i i i  t C o s t  : 

C o s t  p e r  P r o d u c t i o n  U t - l i t :  

C o s t  = 
I-In i t s = 
C:o s t / I-In i t = 

' B5 



.. 

E2. C:IZIST ANALYSIS FOE N A S A  C:OMMI-ITER F A M I L Y :  34 PAX 

Devel opmerlt  and P r o d c r c t i o n  C : o s t s  

I n p u t :  T i m e  = 
Empty  W e i g h t  ( I t i s )  = 
AMPFF’/Empty W e i g h t  = 
AMPF.: W e i g h t ,  A Clbs:)  = 
Maximum S p e e d ,  S ( k t s : )  = 
F l i g h t  T e s t  I 2 u a n t i t y ,  G! 0 = 
P ~ - . o d ~ . t c t i o n  Q u a n t i t y ,  12 P = 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  
F l i g h t  T e s t  R a t e  = 
T o t a l  P r o d u c t i o n ,  Q D + Q P 
E n  g i 1-1 e = 
A v i o n i c s  = 
E r c g i n e e i - i n g  D o l l a r  R a t e  = 
C:ost E s c a l a t i o n  F a c t o r  = 
M a r ~ i . t f a c t u r i i - ~ g  D o l l a r .  R a t e  = 
T o o l i n g  D o l l a r  R a t e  = 

1 . E n y i r i e e r . i i - ~ g  H o u r s :  

Deve 1 opmen t : 

P 1- o d 1.1 c t i o 1-1 : 



Deve 1 opmert t : 

P I- o IA 1-1 c t i o 1-1 : 

Deve 1 opment : 

L ,  hours = 1527972. 
Rate  = 5 (1) 
C o s t ,  d o l l a r s  = 7 e, 3'3 :=:e. (:I E: 

Deve 1 opmen t : 

P I ,  d o l l a r s  = f;dk,E:5(:):3 . 
P r o 1d1.1 c t i o n : 

M, d o l l a r s  = 

P I-. o ld 1.1 c t i o 1-1 : 

e.. Q u a l i t y  C o n t r o l :  

Deve 1 opment : 

P 1- o clc~ c t i o n : 

7 - M a  t e I-. i a 1 an IA E 17 1-1 i p m e 1-1 t : 

E7 



I .  

1 E .-, 7 - '7, .-. E n g i n e s :  U n i t  c o s t ,  d o l l a r s  = -Id .J (-1 L 

T o t a l  C o s t  = U n i t  c o s t  * N E n g i n e s  * Q 

Deve 1 o p n r e r t  : 

P r o d u c t  ion: 

C o s t ,  d o l l a r . . ,  = 1 . 52';C)eq3 

A v i o n i c s  = c o s t  p e r  a i r c r a f t  * Q 
Deve 1 opmer i t  : 

P 1- o 13 IA c t i o 1-1 : 
- c o s t ,  d o l l a r s  = .:, . 75eS 

A i r f r a m e  E n g i n e e r i n g  
D e v e l o p m e n t  S u p p o r . t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  4% A v i o n i c s  
M a n  . Lab o I-' 
Material  & E q u i p m e r i t  
T o o l  i r i g  
Q u a l i t y  C o n t r o l  

F 1 i gh t T e  c, t Ope r a t  i on  5 

T e s t  F a c i  1 i t i  e s  

s u t 1  t 0 t a 1 

2 . ?e, 13e:i: T o t a l  DTSIE C:ost  

10.  T o t a l  Pr .od t . tc t ion  C o s t :  



.. 

11.  U n i t  C o s t :  

A m o r t i z a t i o n  o f  F:DTPIE C:ost  o v e r  f i r s t  fou i - .  y e a r s :  

Cost per. P r o d u c t i o n  ! h i t :  

C o s t  = 
Un i t s = 
C:o s t / I - In  i t = 

L l n i t  c o s t  f o r  f i r s t  192 a i r p l a n e s  = *349(:)3'3 1 . 
U n i t  c o s t  f o r  f u r t h e i - .  p r o d u c t i o n  un i t s  = 7'31'48(:)4:'=: . 



i 

E3 B COST A N A L Y S I S  FOR N A S A  C:OMMI,ITER F A M I L Y :  30 PAX 

D e v e l o p m e n t  a n d  P r o d u c t i o n  C o s t s  

f 7 I n p 1.t t : T i m e = 
Empty  W e i g h t  ( : l b s )  = 25 153 
AMPR/Empty W e i g h t  = . bk. 
AMPR W e i g h t ,  A ( l b s )  = 1 ~,&,c)c:, . 9::: 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 4 

P r o d u c t i o n  Q u a n t i t y ,  12 P = 5 0 (:) 
P r o c l u c t i o n  Rate  ( p l a n e s  p e r  m o n t h )  ir- 4 
F l i g h t  T e s t  R a t e  = 1 
T o t a l  P r o d c r c t i o n ,  G! D + I:! P 503 

1523(:)2-2 En g i rl e = 
7 5 (:I 0 (:I (:I A v i o r l i c s  = 

E n g i n e e r i n g  D o l l a r .  R a t e  = &, 5 
C o s t  E s c a l a t i o n  F a c t o r  = .- 
M a n u f a c t u r i n y  D o l l a r -  R a t e  = 5 r:, 
T o o l i n g  D o l l a r  R a t e  = ,I 4 

412 Maximum S p e e d ,  S ( k : t s )  = 
7 

7, 

cc 

D e v e  1 o p m e n t :  

P r o  di-t c t i on  : 

. 2. D e v e l o p m e n t  s u p p o r t :  

3 .  F l i g h t  T e s t  O p e r . a t i o n s :  

4 .  T o o l i n g :  



.- 

Deve 1 opmen t : 

Deve 1 o p m e n t :  

4. Q u a l i t y  C o n t r o l :  

Oeve 1 opmen t : 

P I-. o d 14 c t i o n : 

7 .  Material and E q u i p m e n t :  

Prodi.tc t i o n :  

B11 



k 

A v i o n i c s  = c o s t  pel-. a i r c r a f t  * 12 

Deve 1 opmeri t : 

C o s t ,  3 o l l a r . s  = 

P r o d i - ~ c  t i o n  : 

Cost, d o l 1 a r . s  = 

P. i r f rame E r i  g i r i  e e r. i ri g 
Deve 1 o p m e n t  S u p p o r . t  
F 1 i gh t T e  5 t A i  r c r.af t 

E n  g i 1-1 e s 8. Av i o 1-1 i c s 
Marl . Labor' 
M a t  e r. i a 1 &. E q i ~  i p m e n t 
T o o l i n g  
Q u a 1  i ' t y  C:ont r .o l  

F 1 i g h t T e s t Clp e r.a t i on s 
T e s t  F a c i l i t i e s  

s 1-I b t 0 t a 1 

s uta t 0 t a 1 



.. 

C:o 5. t p e r  P r o  du c t i o n  Un i t : 

Cost = 
Llrl i t 5 = 
Cost / Un it = 



EO CXGT ANALYSIS FOR NASA C:l:lMMUTEF, F A M I L Y :  75 P A X  

De v e 1 opme r'i t a n  ci Pr.0 diu c t i on c:o 5 t 5 

I 1-1 p 1-1 t : T i m e  = 
E m p t y  W e i g h t  (:Itis:? = 
AMPF:/Emp t y  We i gh t = 
AMPF: W e i g h t ,  A ( I t i s )  = 
Maximt-im Speed ,  S (:I.::ts:) = 
F l i g h t  T e s t  Quantity, C. D = 
P 1- o d t i  c t i o 1-1 Q 1-1 a 1-1 t i t y , 
P r o d u c t i o n  F:ate ( p l a n e s  p e r .  
F l i g h t  T e s t  R a t e  = 
T o t a l  P r o d u c t i o n ,  12 P + G! P 
E n  g i 1-1 e = 
A v  i o 1-1 i c E. = 
E n g i n e e r i n g  D o l l a r  R a t e  = 
C:o s t E s c a l  a t  i 01-1 Fat t CI l-. = 
Man u f a c t i~ 1-. i 1-1 g 3 o 1 1 a r. Ra t e = 
T o o l i n g  D o l l a r  F:ate = 

Q P = 

1. 

.- 2. 

3.  

Q. 

E rl g i 1-1 e e r i 1-1 g H o IJ 5 : 

Deve 1 o p m e n t  : 

E, C h o u r s j  = 25 13372 . 
R a t e  = &* 5 
C o s t ,  d o l l a r s  = 1 .5C)37e:3 

D e v e l o p m e r l t  s u p p o r t :  

D ,  d o l l a r s  = 23 1756'34 

F 1 i gh t T e  s t T-tp e r a  t i on 5 : 

T o o ?  i n g :  



.. 

I P r o d i ~ c t  ion: 

Deve 1 o p m e n t  : 

P r. o d u c t i o 1-1 : 

Deve 1 o p m e n t  : 

Q/C, h o u r s  = 529757.9 
5 0 

C o s t ,  d o l l a r s  = 1 e. J :37 3.3 k. 
R a t e  = 

I P r o d u c t  i on : 

P 1- o d I.( c t i o n : I 
I -. 

M ,  d o l l a r s  = 4 . 9 7 7 4 e E :  



. 

3 .  El-Igine and A v i o n i c s :  

'3 . 

27 2 7 7 32, E n g i n e s :  I h i t  c o s t ,  d o l l a r s  = 
T o t a l  C : o s t  = U n i t  c o s t  *: N E n g i n e s  * Q 
Deve 1 opment : 

P 1- o d 1-1 c t i o 1-1 : 

Deve 1 opmerl t  : 

P 1- o J 1.1 c t i o r t  : 

7 c : o s t ,  d o l l a r s  = 4, . 75 E :E: 

A i r f  r.ame E n g i n e e r i n g  
E e v e 1 o p m e 1-1 t S i.tFi p o r t 
F 1 i g h t T e s t P. i r c raf t 

E n g i n e s  &. P . v i o n i c s  
Marl = Lati o r  
M a t e r i a l  & Equipmer i t  
T o o l i n g  
i 2 u a l i t y  C o n t r o l  

F 1 i gh t T e s t  E l p e r a t  i ons 
T e s t  F a c i l i t i e s  

s LI kl t 0 t a 1 



11. sI,lrtit C o s t :  

A m o r t i s a t i o n  o f  F:DTIS;E Cost o v e r  f i r s t  f o u r  y e a r s :  

c o s t  = 
Un i t 5 = 
Cost/ I J r l i t  = 

B17 



FS . C:t:iST ANCSL.YSIS F I X  NASP, C:OMMUT'EF. :  F A M I L Y :  l!:!~:) PAX 

D e v e 1 o )I# in e 1-1 t a 1-1 d P I-' o d I-! c t i o n C: o s t s 

I r ~ p  1-1 t : T i me = 
Empty  W e i g h t  (:1Bs:) = 
AMPF: /Empty  W e i g h t  = 
AMPR W e i g h t ,  A (:Itis) = 
M a x i m u m  Speed, S CI::ts) = 
F l i g h t  T e s t  B u a n t i t y ,  I:! D = 
P r o d u c t  i on i:!uarc t i t y  , G! P = 
P 1-0 d 1.1 c t i 01-1 F:a t e (: p 1 an e s p e r 
F l i g h t  T e s t  F:ate = 
To t a 1 P 1-0 d 1-1 c t i o 1-1 , 12 D + I:! P 
E n g i n e  = 
Av i on i c s = 
E n g i n e e r i n g  D o l l a r  Ra te  = 
C o s t  E s c a l a t i o n  Factor. = 
M a n u f a c t u r . i n g  D o l l a r  e a t e  = 
T o o l i n g  D o l l a r .  R a t e  = 

1. 

.- 
L' . 

5 .  

4. 

E r~ g i 1-1 e e r' i n g H o 1-1 r s : 

(: 221- 1 :> 

. Deve 1 opmert t : 

P r o d u c t  i o n :  

D e v e l o p m e n t  s u p p o r t :  

T o o l i n g :  



Deve 1 oprnei-1 t : 

P I-. o d 1.1 c t i o 1-1 : 

5 . M a  1-1 I..( f a c t I.\ r i n Q L ah o r : 

Deve 1 opmen t : 

P r o d u c t i o n :  

6. i 2 u a l i t y  C o n t r o l :  

Deve 1 opmen t : 

P r o d u c t  i on : 

7 .  Material and Equipment: 

P r o d u c t i o n  : 

M ,  d o l l a r s  = 5.7277e8 
. P19 



8 .  Enqii-ie and A v i o n i c s :  

E n g i n e s :  U n i t  c o s t ,  d o l l a l - . s  = 2 7 2 7 7 37, 
T o t a l  C:ost  = I J r ~ i t  c o s t  * N E r t g i n e s  * G! 
Deve 1 o p m e n t  : 

A v i o r ~ i c s  = c o s t  p e r .  a i r . c i - . a f t  * I;! 

Deve 1 o p m e n t  : 

C o s t ,  d 0 l l a r . s  = 3.75e:Z 

A i r f ]-.am e E 1-1 g i rl e e 1-' i 1-1 g 
Deve 1 opmen t Suppor. t  
F 1 i g h t  T e s t  A i r c r a f t  

E n g i n e s  & A v i o n i c s  

Mate rial 4 E q u i  pmen t 
T o o l i n g  
12 I-\ a 1 i t y C o 1-1 t 1- o 1 

Marl - Lak 0 t-. 

F 1 i gh t Te 5 t O p e  r a t  i 01-1 5 

T e s t  F a c i l i t i e s  

Subtotal 

lf:!. T o t a l  P r . o d u c t i o n  C:ost :  



1 1 . 1-11-1 i t C:o s t : 

C o s t p e r P r o  d 1-1 c t i on L l r l  i t : 

hZ 1 



Bb . CXST ANALYSIS FOFl NP.SA C:OMMIJTER F A M I L Y :  79 P A X  
SINGLE-BODY 

D e  v e 1 o p m e  1-1 t an d Pi-. o d I-t c t i 01-1 C: o s t s 

I n p u t :  T i m e  = 
Empty  W e i g h t  ( I t i s : ,  = 
AM P R / E m Ft t y W e i y h t = 
AMPR W e i g h t ,  A (lbs:)  = 
Maximum S p e e d ,  S ( k t s )  = 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 
P r o d IJ c t i o r~ 12 1.1 an t i t y , 
P r . o d u c t i o n  R a t e  ( : p l a n e s  p e r .  m o n t h )  = 
F l i g h t  T e s t  Rate = 
T o t a l  P r o d u c t i o n ,  12 0 + 12 P = 
E n  g i 1-1 e = 
A v i o n i c s  = 
E n g i n e e r i n g  D o l  l ar  R a t e  = 
C:ost E s c a l a t i o n  F a c t o r  = 
M a n u f a c t u r i n g  Do l  lair R a t e  = 
T o o l i n g  D o l l a r .  R a t e  = 

C.! P = 

1 E ri g i n e P 1-. i rt g H o ct 1- s : 

Deve 1 opmen t : 

P r o d u c t i o n :  

E ,  ( h o u r s )  = 2e07:::I$.F;7 . 
R a t e  = &. 5 
C o s t ,  d o l l a r s  = 1.741 le::: 

D e v e l o p m e n t  s u p p o r t :  2. 

._. . F l i g h t  T e s t  U p e r a t i o n s :  

d -  T o o l i n g :  



Deve 1 o p m e n t  : 

P 1" 0 d 1-i c t 1 0 1-1 : 

5 . M a n  1.1 f a c t 1-1 r' 1 r l  4 L ah 0 I-' : 

Deve 1 opment : 

P r o d I.( c t i o 1-1 : 

ti.. Q u a l i t y  Contro l :  

Development: 

Product i on: 

7 Mater ia l  and Equipment: 

Production: 



:3. E n g i n e  and Aviori  I c s :  

E n g i n e s :  I-hit c o s t ,  d o 1 1 a r . s  = 2727733 

T o t a l  Cost = l i n i t  c o s t  * N E ~ - i g i r i e s  si. I:! 

Deve 1 opmerl t : 

P I-' o 1.1 1.1 c t i o 1-1 : 

C o s t ,  d o l  1 a r . s  = 2.7277e83 

A v  i o 1-1 i c s = c o s t p e I-' a i r c r.a f t * Q 
Deve 1 opmer l t  : 

10. T o t a l  P r ~ o d u c t i o n  C o s t :  



, -  
I 

1 1 . 1-11-1 i t C:o s t : 

A m o i - . t i z a t i o n  o f  F;:DT&.E C o s t  o v e r .  f i r s t  foi- ir .  y e a r s :  

C : o s t  per.  P r o d u c t i o n  L l n i t :  

C o s t  = 
Llrl i t s = 
Cost/ I J n i t  = 

1 e, '7 E: 1 E*.-: ,-I 7, .> & C l n i t  c o s t  f o r  f i r s t  1'32 a i r p l a n e s  = 
U n i t  c o s t  f o r  f u r t h e r  p r o d u c t i o n  u n i t s  = 13'3Q 1 SCL.k, 



B 7  C:i:iST ANALYSIS FiIiR N A S A  C:OMMI-ITEF: FAMILY: 1c:',Ct PP.X 

D e v e l o p m e n t  and P r o d ~ . i c t i o n  C : o s t s  
S I N G L E - B O D Y  

1 '3:!:7 I n p 1.t t : T i m e  = 
Empty  W e i g h t  ( l h c , : )  = 6 6. (1) I$ 1 
AM PF: / E mp t y We i g tl t = . 
AMPF.: W e i g h t ,  A (:lt ls)  = 455:37 . (:>e.. 
M a x i m i - t m  S p e e d ,  S (:I:ts:) = d 1 2  
F l i g h t  T e s t  Q u a n t i t y ,  Q D = .A 

P r o d u c t i o n  G ! u a n t i t y ,  12 P = 5(:)0 
P r . o d u c t i o n  Mate ( p l a n e s  p e r  month:)  = 4 
F l i g h t  T e s t  R a t e  = . I  

E n g i n e  = 272773'3 
A v i o n i c s  = 7 5 (:I C) (3 (:I 
E n g i n e e r i n g  D o l l a r  F : a t e  = &. 5 
C:ost  E s c a l a t i o n  Factor = 3 
M a n u f a c t u r ~ i n g  D o l l a r  R a t e  = 4 (J 

T o o l i n g  D o l l a r  Rate = 5;s 

T 

T o t a l  P r o d u c t i o n ,  13 D + G! P = 5 i:) 3 

e -  

1 . E 1-1 g i ri e e r. i - I  g H o u r' s : 

Deve 1 o p m e n  t : 

P r o d I-i c t i o 1-1 : 

2 -  D e v e l o p m e n t  s u p p o r t :  

3 .  F l i g h t  T e s t  I S p e r a t i o r l s :  

d. T o o l i n g :  



P r o d 1-1 c t i o rl : 

Deve 1 opmen t : 

L , h 0 C I r S  = 3k.7 a 37 I5 . 
cost, dollars = 

5 (:I 
1 . 137ze:z: 

Rate = 

P 1- o d 1-1 c t i on : 

4 . 13 1-1 a 1 i t y C o 1-1 t I-. o 1 : 

a/c: = 0. 13*L  

Deve 1 o p m e n  t : 

a/c:, hours = J77k&3. '3 

Cost, dollars = 2 3:::::: 3 d 4 7 
5 (:) Rate = 

P r. o IA 1.1 c t i o n : 

7 .  Material and Equipment: 

Deve 1 o p m e n  t : 

M, dollars = 1 237:3C077 

FZ7 



E: . E 1-1 g i 1-1 e an 1.1 A v  1 o 1-1 i c s : 
. .  

2 7.2 7 7 7, 'j E n g i n e s :  IJrlit c o s t ,  d o l l a r s  = 
T o t a l  C o s t  = I-lnit c o s t  * N E n g i n e s  * G! 
Deve 1 opmen t : 

C o s t ,  d o l l a r s  = 2.7277e13 

A v i o n i c s  = c o s t  p e r  a i r . c r a f t  * I:! 

Deve 1 o p m e n t  : 

P r.0 du c t i on : 

T C o s t ,  d o l l a r s  = .:>. 75e8 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmerl t S u p p o r t  
F 1 i gh t T e  s t A i  r. c r a f  t 

E n g i n e s  & A v i o n i c s  

Mat e r i a 1 & E 171-1 i pmen t 
Too 1 i n g  
Q u a l i t y  C o r i t r o l  

Mart Labor 

F 1 i g h t T e s t Op e r a t  i on s 
T e s t  F a c i l i t i e s  

Sub t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  

.. 



11 I-Ini t Cost: 

A m o r t i z a t i o n  o f  F.DT&.E C:os t  o v e r .  f i r s t  f o u r  years:  

C: o 5 t p e r P r o d LI c t i o rl lJrl i t : 



APPENDIX  C:: CALCULATIONS CIF C:OMMONAL I T Y  EFFECTS KIN 
ACQCl I S I T  I IIIN C:OSTS 

T h e  p u r p o s e  o f  th i s  a p p e n d i x  i s  t o  show t h e  i n p u t  
p a r a m e t e r s  and o u t p u t  c o s t  breakdowns f o r .  commorlal i t y  
v e r s u s  ktasel i n e  c o s t s .  T h e  same s p r e a d s h e e t  w a 5  u s e d  f o r '  
t h e s e  c a l c u l a t i o n s  a s  w a s  u s e d  t o  c a l c u l a t e  t h e  h a s e l i n e  
c o s t s  i n  A p p e n d i x  E. 

C:lass I 1  w e i g h t  h r e a k d . o w r s  f r o m  R e f .  2 were  i-ised as 
t h e i n p u t  f o r  t h e  v a r . i o u s  a i r p l a n e  c o m p o n e n t s -  T h e  
t t a s e l i n e  c o m p o n e n t  w e i g h t s  were u s e d  t o  f i n d  t h e  o r . i g i n a l  
c o s t  c o n t r - i k t u t i o n  o f  t h o s e  c o m p o n e n t s .  The c o m m o n a l i t y  was 
a c c o u n t e d  for b y  t h e n  u s i n g  c o m m o n a l i z e d  w e i g h t  hreai : :downs 
a n d  t h e  i n c r e a s e d  p r . o d u c t i o n  q u a n t i t i e s .  T h e  c o m p a r . i s o n  
h e t w e e n  t h e  t w o  c o s t s  i s  p r e s e n t e d  a n d  d i s c u s s e d -  i n  C : h a p t e r  
3 .  

C:on t e n  t s p a g e  

C1. Nose g e a r  c o n t r i k u t i o n  c4 

1.1. 25 Pa:.: 

1.3. 50 Pax 

1.4. 75 Pa:-: 

1-6. C:ommon nose g e a r  

C2. Main g e a r  c o n t r ~ i b u t i o n  

'2.1.  25 Pa:.: 

c 2.3. 50 pax 

2.4. 75 P a x  

d. 5 .  l(:)c) pa>: 

2-15 , .  C:ommon m a i n  gear. 

.- 

CS. H o r i z o n t a l  t a i l  c o n t r i h u t i o n  

P a x  3.1 . 25 - 

c: 4 

c: 7 

c 1 (:) 

Cl1 



3. '2 .  36 Pax 

3.3. 50 P a x  

3.4. 75 Pa:.: 

3 . 5 .  100 P a x  

3.6. Commori s m a l l  t a i l  

3.7. common l a r g e  t a i l  

V e r t i c a l  t a i l  c o n t r i b u t i o n  

4 .1 .  25 Pax 

4 . 2 .  35.  Pa:.: 

4 . 3 .  SCi P a x  

4 . 4 .  75 Pa:.: 

4 . 5 .  100 Pa:.: 

4.6. Common v e r t i c a l  t a i l  

C17 

C:Q . 
cz3 

c27 

CZ.3 C 5 .  F u s e  1 a g e  s e c t i or1 s 
C i n c l u d i n g  n o s e  s e c t i o n ,  t a i l  c o n e ,  a n d  m i d - s e , c t i o n )  

c o n  t r i b u t  i on 

5.1. 25 Pa:.: 

5 . 2 .  36 P a x  

5 .3 .  50 Pas: 

5.4. 75 Pas 

5 . 5 .  1 0 0  P a x  

c:3 1 



6.3. 50 Pa:.: 

6.6. 75 P a x  

I$. .5 .  1(3<:1 Pa,: 

15.6. Common w i n g  

e . .7 .  Commorl w i n g  m i d - s e c t i o n  C t w i a s )  



c:1. 1 - C:OST A N A L Y S I S  FOE: N A S A  C:OMMIJTEE F A M I L Y :  Nose  Gear. 

Deve 1 oprnerl t and P r o d u c t  i on C:o 5 t s 
No C o m m o n a l i t y  I m p l e m e n t e d i 2 5  P a x  

I 1-1 p 1.1 t : Time  = 1987 
Empty  W e i g h t  ( l h s )  = 1 e, (:I 5 !:I 
AMPF: W e i g h t ,  P. !:16s) = zr:, 1 
Maximum Speed ,  S ( k t s : )  = J1Z 

. F l i g h t  T e s t  I;!r.iantity, G! D = .-* 
P r o d u c t i o n  Q u a n t i t y ,  Q P = 500 
P r o d u c t i o n  R a t e  ( p l a n e s  pel-. m o n t h )  = il 

7 

A i r f r a m e  E n g i n e e r i n g  
Devel oprnent  S u p p o r t  
F 1  i g h t  T e s t  A i r c r a f t  

E n g i n e s  4. A v i o n i c s  
M a n .  Labor. 
Mat e r i a 1 8 E q u i  pme t-1 t 
T o o l  irrg 
Bus1 i t y  C o n t r o l  

F 1 i g h t T e  5 t O p e  r a t  i 01-1 s 
T e s t  Faci 1 i t i e s  

s ub t 0 t a 1 

10. T o t a l  Prodctc t io i - r  C o s t :  



.. 

I n p u t :  T i m e  = 1 '?:E:? 
Empty  W e i g h t  ( : l b s )  = 20 1 77 
AMPF: W e i g h t ,  A ( lbs:)  = 25.7 
Ma:.:imum S p e e d ,  S 0::ts) = 412 
F l i g h t  T e s t  Q u a n t i t y ,  I:! D = . .-, 
P 1-0 d I-! c t i o rt IS! t~an t i t y , I:! P = 5 (3 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  m o n t h )  = 4 

7 

A i  1-f rame Err  g i r t  e e r i rt g 
D e v e  1 opmen t St . \pport  
F 1  i g t t t  T e s t  A i r c r a f t  

E n g i n e s  Q A v i o r i i  c s  

M a t  e I-. i a 1 4 E 11 I-t i pm e 1-1 t 
Too 1 i n g  
12 ua 1 i t y C o rt t r- o 1 

Marl Labor 

F 1 i g h  t Te  E. t O p e  rat i or1 s 
T e s t  F a c i l i t i e s  

Sctb t 0 t a  1 

10. T o t a l  P r o d u c t i o n  C o s t :  



- -  

c:1.3. C:OST A N A L Y S I S  FOR N A S A  C:OMMIJTER FAMILY: Nose  G e a r  

D e  v e 1 o p m  e 1-1 t an d P 1-0 d 1.1 c t i o 1-1 C:o s t s 
No C o m m o n a l i t y  I m p l e m e n t e d / 5 0  Pa:.: 

I n p u t :  T i m e  = 1417 
Empty  Weight  <:lhs) = 25153 
AMPR W e i g h t ,  A Cltts:> - - .:a .:, 1 
Maximum Speed,  S ( k t s )  = 412 

P 1- o d 1-1 c t i o 1-1 13 1.1 a rl t i t y , 12 P = 5 (3 
Pr.oCIt.tction R a t e  ( p l a n e s  per. m o n t h )  = 4 

9- 

- 
F l i g h t  T e s t  I:!uarctity, C.! D = 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmen t Suppol- . t  
F 1 i g h t T e s t A i r' c ra f t 

E n g i n e s  &. A v i o r t i c s  
Marl - Lah o 1- 
M a t  e r i  a 1 Q E q u  i pmen t 
T o o l i n g  
1 2 u a l  i ty C o n t r . 0 1  

F 1 i gtt t T e s t  Ope r a t  i or15 
T e s t  F a c i l i t i e s  

s U b  t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  



.. 

c1 .d. C:OST A N A L Y S I S  F O R  NASA C:OMMI-ITEF: F A M I L Y :  N o s e  G e a r  

D e v e l o p m e n t  and P r o d u c t i o n  Costs  
N o  C : o m m o n a l  i t y  Imp 1 e m e n  t e d / 7 5  P a x  0 

I n p u t :  T i m e  = 1 9:37 
E m p t y  W e i g h t  Clhs j = Lit:)!:) 24 
AMPF:  We igh t ,  A ( l b s j  = 537 

F l i g h t  T e s t  IS!I.tantity, C.! D = .-' 
P 1- o 13 1-1 c t i o rl 12 I.{ a 1-1 t i t y , C! P = .5 C? 0 

d 1 2 Ma:.:imi.im S p e e d ,  S (l::ts> = 
7 

Pro d 1-1 c t i o 1-1 F:a t e ( p 1 an e s p e 1'. m o 1-1 t h :) d 

'3 . 

' 1 (:) . 

T o t a l  ET&€ C o s t :  

T o  t a 1 P 1-0 13 1-1 c t i 01-1 C: o s t : 

c: 7 



.. 

c1.5. C:OST A N A L Y S I S  FOR N A S A  COMMI,ITEf? F A M I L Y :  Nose Gear 

D e v e 1 o p me 1-1 t a n  cl P r o J 1.1 c t i o rc C: o s t s 
No C : o m m o n a l i t y  Imglenrercteect/100 Pa:.: 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 o p m e n t  Si.ippor.t 
F 1 i y h t T e  s t A i 1- c 1-af t 

E n g i n e s  & A v i o r i i c s  1 13;s::: 132 
Mart = Lab o I-. (3725936. 
M a t  e 1- i a 1 Q E qi-i i pmeri t 5&:.'3(347 . 6 
T o o l i n g  7 5 4 6 . 3 3 9 .  
l l u a l i t y  C : o n t r o l  87d111 4 

7905'3 . 6.1 F 1 i g I-! t T e  c, t Op e 1-a t i o rr 5 
T e s t  F a c i l i t i e s  r.1 ........................... 

SI .1hto ta l  32 1476,72 

1 rJ . To t a 1 P r. o d 1-i c t i on  C: o s t : 



.. 

C1 . k .  C:OST A N A L Y S I S  FOR N A S A  C:I~IMMI-ITER F A M I L Y :  N o s e  G e a r  

D e v e l o p m e n t  a n d  Pi-.ocluct i o n  C :os t s  
C o m m o n a l i t y  I m p l e n r e n t e d / A l l  S i r e s .  

I n p u t :  T i m e  = 19:37 
AMPR W e i g h t ,  A ( : l k i s : )  = 33 1 
Maximum S p . e e d ,  S ( k t s >  = 612 
F l i g h t  T e s t  Q u a n t i t y ,  G! D = 7 
P r o d u c t i o n  G . i u a n t i t y ,  Q P = ' 35(:)(:) 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  mon th : )  = '=I 

.:, ,-. 

9. T o t a l  DTQE C o s t :  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmen t S u p p o r t  
F 1 i g h t T e 5 t A i i-' c r a  f t 

E n g i n e s  A v i o n i c s  
Mart. L a h o r  
M a t  e r i  a 1 4 E q 1 - i  i pmen t 
Tooling 
Q u a l i t y  C o n t r o l  

F 1 i g h t l e  s t Ope v a t  i on  E. 
T e s t  F a c i l i t i e s  

S u h t o t a l  

10- T o t a l  P r o d u c t i o n  C:ost:  

I -  



.m > c2.1. C:OST A N A L Y S I S  FOF: N A S A  CUMMUTEF; F A M I L Y :  Ma in  Gear 

Deve 1 opmen t an 3 P r o d u c t  i on  C o s t s  
No Commonal i t y  Imp 1 emen t e d / 2 5  Pa;.: 

I n p u t :  T i m e  = 1'337 
E m p t y  W e i g h t  C l h s  j = 1 6 (:I 5 (:I 
AMPF: W e i g h t ,  A (1L5) = 765 
Ma;.:imum Speed, S C k t s )  = 412 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 3 
P r o d u c t i o n  Q u a n t i t y ,  Q P = 5 (:I (:) 

P r o d u c t i o n  Rate  ( p l a n e s  p e r  month:)  = d 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 o p m e n t  S u g p o r . t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  a A v i o n i c s  
Marl .  L a b o r  
Mater ia l  8. E q u i p m e n t  
T o o l i n g  
C.i.ial i t y  C o n t r . o l  

F 1 i gh t T e  5 t Ope r a t  i on 5 

T e s t  F a c i l i t i e s  

Sub t 0 t a 1 40 1655~:)s 

P r o f i t  (10% o f  s u b t o t a l )  40 14540 . 
T o t a l  DT&E Cost ad 18(:)844 

........................... 

10. T o t a l  P r o d i - i c t i o n  C o s t :  



(-2.2. COST A N A L Y S I S  FUF; N A S A  C:OMMUTEF.: F A M I L Y :  M a i n  G e a r .  

Deve 1 opmen t an d Pro d8-1 c t i 01-1 C:o s t s 
No Commonal  i t y  I m p l e m e n t e d / 3 C  P a x  

'3- T o t a l  DT&E C o s t :  

A i  r. f rame E n  g i rl e e r. i n y 
Deve 1 opmen t S u p p o r t  
F 1 i g h t T e s t A i r c ra f t 

E n g i n e s  & A v i o n i c s  1 13:2:3 132 
Man. L a h o r  12(:)J&3 1 1 
Mat e 1- i a 1 &. E q u  i p m e  1-1 t 97.3 172 .5 

G ! u a l i t y  C o n t r . 0 1  15657l5.0 . T o o l i n g  131&,&.7(3f: 

F 1 i g h t T e s t lttp e 1-a t i o rt s 
T e s t  F a c i l i t i e s  

1 0 -  T o t a  

P r o f i t  (102. o f  

T o t a l  

c:1 1 



.- 

c:'z . 3 . C:OST ANALYSIS FOR N A S A  COMMIJTER FAM I L Y  : 

Dev e 1 o p m e  1-1 t an d P r o  d u  c t i on C:o s t s 
No C:ommona l i ty  I m p l e m e n t e d / 5 0  P a x .  

I n p u t :  T i m e  = 
Empty  Weight  Clbs:) = 
AMPR W e i g h t ,  A ( l b s )  = 
Maximum S p e e d ,  S (kts:) = 
F l i g h t  T e s t  Q u a n t i t y ,  CJ D = 
P r o d i . r c t i o n  Q u a n t i t y ,  Q P = 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  m o n t h )  

A i r f r a m e  E n g i n e e r i n g  
D e v e  1 opmen t S U p p O r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  8. A v i o n i c s  
Marl . Lah o 1- 
M a t  e r. i a 1 Q E g u i p m e n  t 
T o o l i n g  
t2ua l  i t y  C : o n t r o l  

F 1 i g h t T e s t  Ope r a t  i oris 
T e s t  F a c i l i t i e s  

s l A 3  t 0 t a 1 

Main  G e a r  

10. T o t a l  P r o d u c t i o n  C o s t :  

E r f g i n e  R. A v i o n i c s  
Man u f a c t u r i n g Lab 0 r 
Material  & Equipmer i t  
Sus t a i 1-1 i 1-1 En g i 1-1 e e r i n g 
Too  1 i n g  
O u a l i t y  C o n t r o l  
M a r l u f a c t u r i r i g  F a c i l i t i e s  

S U L  t 0 t a 1 

T o t a l  P r o d u c t i o n  C:ost  



c2.s. C:OST A N A L Y S I S  F I X  N A S A  C:OMMI-ITER F A M I L Y :  Ma in  Gear 

Deve 1 opmen t art d P 1-0 du c t i on C o  s t s 
No C:ommonal i t y  I m p l e m e n t e d / 7 5  P a x  

I n p u t :  T i m e  = 1y'c=:7 
Empty  W e i g h t  ( : l h s )  = 4 (:I (1) 2 4 

F l i g h t  T e s t  G ! u a n t i t y ,  I2 D = 2. 

P r . o d u c t i o n  F:ate < p l a n e s  per. m o n t h )  = d 

203t. 
412 

5 (3 (:) 

AMPR W e i g h t ,  A ( l b s j  = 
Maximum S p e e d ,  S < k t s >  = 

P r . o d u c t i o n  G ! u a n t i t y ,  Q P = 

-- 

A i  r.f rame En g i rl e e r i r l  g 
Devel  opment S u p p o r t  
F 1 i gh t T e  c, t P. i r c r a f t  

E n g i n e s  a. A v i o n i c s  
M a n -  Lahor 
Mat e r. i a 1 4. E g 1-1 i p m e n t 
Too 1 i n g  

. ' Q u a l i t y  C o n t r o l  
F 1 i g h t T e 5 t Op e r'a t i o 1-1 s 
T e s t  F a c i l i t i e s  

S L l h  t 0 t a 1 

l O =  T o t a l  P r o d u c t i o n  C o s t :  

. c19 



cz.5. COST A N A L Y S I S  FOR N A S A  COMMUTER F A M I L Y :  Main  Gea r  

D e v e l o a m e n t  and Pr .oduc t io t - t  C : o s t s  
No C:ommona l i ty  I m p l e m e n t e d / 1 0 0  P a x -  

I n p u t :  T i m e  = 1987 
Empty  W e i g h t  C 1 h s  :) = d'337 1 
AMPR W e i g h t ,  A Clbs) = 2&,:24 
Maximum S p e e d ,  S ( : k t s )  = 512 
F l i g h t  T e s t  Q u a n t i t y ,  CJ D = 4 
P r. o d u c t i o r i  13 1-1 a n  t i t y , Q P = 5 0 (:I 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  m o n t h )  = d 

7 

A i r f r a m e  E n g i n e e r i n g  
D e v e l o p m e n t  S~.tppoi-.t 
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  & A v i o n i c s  
Man. Labor 
Mater ia l  (II E q u i p m e n t  
Too  1 i n g  
i;!i-tality C o n t r o l  

F 1 i g h t T e  s t Ope r a t  i on 5 

T e s t  F a c i l i t i e s  

s cr h t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  



, .. 

C2.4. C:OST ANALYSIS FIX: N A S A  C:UMMUTER F A M I L Y :  Main  Gear 

Deve 1 opmen t a n d  P r o  d u  c t i or1 Co s t s 
C:ommona l i ty  I m p l e m e n t e d / A l l  S i z e s .  

I n p u t :  T i m e  = 1 9:i: 7 
AMPF: W e i g h t ,  A ( : l k i s : )  = 143::: 
Maximum S p e e d ,  S (k t s )  = 412 
F l i g h t  T e s t  Q i - l a n t i t y ,  Q D = 7 

P r o d u c t i o n  R a t e  C p l a n e s  p e r  m o n t h j  = & .=* 
P r o d u c t i o n  Q u a n t i t y ,  Q P = 3500 

.:a 1-8 

9- T o t a l  DT&E C o s t :  

A i r f r a m e  E n g i n e e r . i n g  
Deve  1 opmen t Support 
F 1 i y h t T e s t  A i  r c r a f t  

E n g i n e s  4. A v i o i - i i  c s  
Man. L a h o r  
M a t  e r. i a 1 & E q LI i pm e r r  t 
Too 1 i n g  
I:! ua 1 i t y C o 1-1 t 1.- o 1 

F 1 i gh t Tec, t Ope r a t  i on c, 

T e s t  F a c i l i t i e s  

s 1-1 b t 0 t a 1 

10. T o t a l  P r . o d u c t i o n  C o s t :  



.. . 

C3.1. COST A N A L Y S I S  FOR NASA COMMCITER FAMILY : H o r i z o n t a l  T a i  1 

Deve  1 o amen t a n  d P r o  d u  c t i on  C:o s t s 
No C:ommcrnality I m p l e m e n t e d / Z S  Pa:.:. 

I n p u t :  T i m e  = 
Empty  W e i g h t  ( l b s )  = 
AMPF;: W e i g h t ,  A ( : l h s )  = 
Maximum S p e e d ,  S ( k t s )  = 
F l i g h t  T e s t  Q u a n t i t y ,  C.! D = 
P r o d u c t i o n  G!uant i  t y ,  Q P = 
P r o d u c t i o n  R a t e  ( : p l a n e s  p e r  m o n t h )  = 

9. T o t a l  DT8E C o s t :  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmerl t S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  4 A v i o n i c s  
Man. L a h o r  
Mater ia l  6 E q u i p m e n t  
T o o l i n g  
G ! u a l i t y  C o n t r o l  

F 1 i g h t T e  s t Ope ra t  i on c, 

T e s t  F a c i l i t i e s  

s u b t 0 t a 1 

1 . . P  . 

1 0 -  T o t a l  P r o d u c t i o n  C o s t :  



.. 

cz, . COST ANALYSIS FOR N A S A  C:DMMI-ITER F A M I L Y  : H o r i z o n t a l  T a i  1 

Deve 1 opmerl t a n d  P r o  di-1 c t i on C:o s t s 
No C o m m o n a l i t y  Imp1 e m e n t e d / 3 d  P a x  0 

I n p u t :  T i m e  = 
Empty  W e i g h t  ( ~ l h s : )  
AMPR W e i g h t ,  A ( l t lsj  = 
Maximum S p e e d ,  S ( k t s j  = - F l i g h t  T e s t  Q u a n t i t y ,  Q D = 2. 
P r o d u c t i o n  Q u a n t i t y ,  12 P = 5 (:I (:I 

P r o d u c t i o n  E a t e  ( p l a n e s  p e r  m o n t h  j = 4 

'3 . 

1 (:) . 

T o t a l  DT4E C:ost:  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmen t S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  R. A v i o n i c s  
Man. L a h o r  
M a t  e r i a 1 & E qu i pmei-t t 
Too 1 i ng 
Q u a l i t y  C o n t r . 0 1  

F 1 i gh t T e  5 t O p e  rat i 01-1 s 
T e s t  F a c i l i t i e s  

s Uh t 0 t a 1 

T o t a l  P r o d u c t i o n  C o s t :  

E n g i n e  &. A v i o n i  c 5  
Man u f a c t u r i n g Lab o r 
Mat e r. i a1 i3 E q u i pmen t 
S 1-1 s t a i n i in g E rl g i 1-1 e e 1- i 1-1 g 
Too 1 i n g  
Q u a l i t y  C o n t r o l  
Manufact i - i i - . ing F a c i l i t i e s  

Sub t 0 t a 1 

T o t a l  Pr.od~.ictioi-t C:ost  2 .  



.. 

C 5 . 3 .  

Deve 1 opmen t a n  d P 1-0 du c t i 01-1 Co s t s 

I n p u t :  T ime  = 1'387 

200 AMPR W e i g h t ,  A ( l b s )  = d 1 2  Maximi.lm S p e e d ,  S (k ts )  = - 
3 F l i g h t  T e s t  Q u a n t i t y ,  1;'1 D 5 r:, C) P r . o d u c t i o n  Q u a n t i t y ,  12 P = 
d P r o d u c t i o n  R a t e  ( p l a n e s  per. m o n t h )  = 

C:OST A N A L Y S I S  FOR N A S A  CrJMMUTEE F A M I L Y  : H o r i z o n t a l  
No C:ommona l i ty  I m p l e m e n t e d / S O  P a x -  

T a i  1 

Empty  W e i g h t  C l k s )  = 25 1 5 3  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmen t S u p p o r . t  
F 1 i g h  t T e 5 t A i  r c r a f  t 

E n g i n e s  & A v i o n i c s  

M a t e r i a l  Q E q u i p m e n t  
T o o l  i n g  
6!i.\a1 i t y  C o n t r o l  

F 1 i g tl t Te  s t C l p  e v a  t i on  s 
T e s t  F a c  i 1 i.t i e s  

Mar l  - L a h O r  

s 1.t b t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  

Engine  6 A v i o r i i  c s  
M a  1-1 1.1 f a c t IJ r. i n g L ah o r' 
Mat e r . i  a1 & Equ i pmeri t 
S us t a i 1-1 i rl g Eri g i n e  e r i n  g 
T o o l i n g  
l2ua l  i t y  C o n t r o l  

' Marl i.rf a c t i.tr i n g  F a c  i 1 i t i e s  

S u b t o t a l  



c:3.4. C:OST ANALYSIS FOR N A S A  C:OMMUTER F A M I L Y  : H o r i z o n t a l  T a i  1 

Deve  1 opmen t a n d  P r o d u c t  i or1 C:o s t s 
No Commonal i t y  I m p l e m e n t e d / 7 5  P a x -  

I n p u t :  T ime = 1'387 

AMFR W e i g h t ,  A ( lhs:)  = 1(:)27 
Ma:.: i mum S p e e d ,  S ( k  t s 1) = & 

F l i g h t  T e s t  G ! u a n t i t y ,  G! D = '3 
P r o d u c t i o n  Q u a n t i t y ,  Q P = 5 0 (:I 
P r o d u c t i o n  R a t e  < p l a n e s  p e r .  m o n t h )  = 4 

Empty W e i g h t  C l h s )  = I$ (1) i:) 2 4 

4 1 '7 

* 

A i r f r a m e  E n g i n e e r i n g  
Deve  1 opmerl t S u p p o r t  
F 1 i gh t Te E. t A i  r c r a f  t 

E n g i n e s  & A v i o n i c s  
Marl . L a h  o r 
Mater ia l  & Eqi.tipment 
T o o l i n g  
Q u a l i t y  C o n t r o l  

F 1 i gh t Te  s t Ope r a t  i on 5 

T e s t  F a c i l i t i e s  

S u k l t o t a l  

10. T o t a l  P r o d u c t i o i - 1  C o s t :  



.. 

c:3 .5 .  C:OST ANALYSIS FIX:  N A S A  C:OMMLITEF: FAM1LY:Horizorltal Tail 

De v e 1 o p m e  rt t an ~d P 1-0 1.1 1.1 c t i o 1-1 C: o s t s 
No C:ommonal  ity Implemertt:ed/100 Pa:.:. 

I rl p I-[ t : T i m e  = 
E m p t y  W e i g h t  ( : l h s : )  = 
AMPF.: Weiuh t ,  A ( l h s )  = 
Maximum S p e e d ,  S C k t s )  = 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 
P r o d u c t i o n  G ! u a n t i t y ,  CJ P = 
P y o d u c t i o n  Rate  (p lanes  p e r  m o n t h )  = 

Air f r ame  E n g i n e e r i n g  
D e v e l o p m e n t  S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  13. A v i o n i c s  1855 163'38 
Man L a b o r  1 1 d7(:)733 
Mater  i a 1 4 E q u i p m e n t  935e.:.:33. 3 
Too 1 i n g  131s511e.2 
Q u a l i t y  C o n t r o l  11.1'3 1 1'39 . 

F1 i g h t  T e s t  O p e r a t i o n s  1 : : : 2 c , ~ , ~ ,  , 2 
T e s t  F a c i l i t i e s  (:I ........................... 

10. T o t a l  P r o d u c t i o n  C o s t :  



C3.6 .  C:TJST A N A L Y S I S  FOR N A S A  C:OMMI-ITER F A M 1 L Y : H o r i z o n t a l  T a i  1 

D e v e l o p m e n t  and P r o d u c t i o n  C : o s t s  
C :ommona l i ty  I m p l e n i e n t e d / A l l  Sizes- 

I n p u t :  T i m e  = 
AMPF.: W e i g h t ,  A ( l h s )  = 
Maximum S p e e d ,  S ( k t s )  = 
F l i g h t  T e s t  i J ! u a n t i t y ,  G! D = 
P i - o d u c t i o n  Q u a n t i t y ,  C.! P = 
P r . o d i - \ c t i o n  F;ate ( p l a n e s  p e r .  m o n t h )  = 

'3- T o t a l  DT&E C o s t :  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmeis t S u p p o r ' t  
F 1 i g t-I t T e s t A i  r c r a f  t 

E i n g i n e s  8. A v i o n i c s  
Man. L a b o r  
M a t e r i a l  &. E q u i p m e n t  
Too  1 i n g  
Q u a l  i t y  C o n t r o l  

F 1 i g h t T e s t Op e r.a t i o n  s 
T e s t  F a c  i 1 i t  i e s  

S u k t t o t a l  

. 1 0  . T o  t a 1 Pr.0 du c t i on Co s t : 



c:3.7. C:OST A N A L Y S I S  FOR N A S A  C:l~lMMUTER F A M I L Y  : H o r i z o n t a l  T a i  1 

Dev e 1 opme r~ t an d P r'o d u  c t i on C:o s t s 
Commonal i t y  I m p l e m e n t e d / 7 5 ,  1 0 0  P a x  = 

I n p u t :  T ime  = 1 '3 E: 7 
AMPI? W e i g h t ,  A Clhs) = . 3 i  I 

Ma:.:imum S p e e d ,  S ( k t s )  = 612 
F l i g h t  T e s t  Q u a n t i t y ,  IT! D = & 

P r o d u c t i o n  C.!uant i ty ,  Q P = 1 0 (1) 0 
P r o d i . \ c t i o n  E a t e  ( p l a n e s  p e r .  m o n t h )  = :2 

.-e .7 7 

c, 

A i r f  rame E n g i n e e r i n g  
D e v e l o p m e n t  S u p p o r . t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  8; A v i o n i c s  
Man. L a h o r  
Mater ia l  & E q u i p m e n t  
T o o l  i n g  
Q u a l i t y  C o n t r o l  

F 1 i y h t T e  s t Ope ra t  i o n  s 
T e s t  F a c i l i t i e s  

s u B t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C:ost: 



C : 4 -  1 C:OST ANALYSIS FOR N A S A  C:CWlNlJTEE F A M I L Y :  V e r t i c a l  T a i l  

D e  v e 1 o p m e 1-1 t an d P 1-0 d 1.1 c t i on C: o s t s 
No C:ommonal i t y  I m p l e m e n t e d / 2 5  P a x  

I n p u t :  T i m e  = 1987 
Empty  W e i g h t  ( l k i s )  = 1 6 (:I 5 (:I 

Maximum S p e e d ,  S (:l::ts:) = 412 
F l i g h t  T e s t  Q u a n t i t y ,  G! D = .-- 
P r o d u c t i o n  Q u a n t i t y ,  12 P = 5 (:I(:) 
P r o d u c t i o n  Rate ( p l a n e s  p e r  m o n t h )  = d 

2::: 1 AMPF: W e i g h t ,  A C l k a k s j  = 

7 

A i  rf i - a m e  E n g i n e e r i n g  
Deve 1 opmen t S i - ippor t  
F 1 i g h t T e  E. t A i  r' c r a f  t 

E n g i n e s  tf. A v i o n i c s  
Marl . L a h  o I-. 
M a t  e 1- i a 1 4. E gct  i pmen t 
T o o  1 i n g  
IS! 1-1 a 1 i t y C: o 1-1 t r. o 1 

F 1 i g ti t 
T e s t  F a c i l i t i e s  

Te E. t Ope )-.at i 01-1 s 

s ut1 t 0 t a 1 

2477, E.L,7. 0.Z' 

T o t a l  DTeYE C o s t  2 7 25 e, 7 e, (:I 

Prof i t  (10% o f  s u b t o t a l )  ........................... 

10. T o t a l  P r o d u c t i o n  C o s t :  



.. 

c:d.z. C:OST ANALYSIS FOR N A S A  C:OMMI,ITEF.:.FAMILY: W e i - t i c a l  T a i l  

D e v e l o p m e n t  a n d  P rod i . i c t ion  C :os t s  
No C:omrnonal i ty  I m p l e m e n t e d / 3 G  P a x .  

I n p u t :  T ime  =: 1 '3 :E: 7 
Empty  Weight  i l k i s : )  = 2(:) 177 
AMPE W e i g h t ,  A (:lh:ls) = 3 (:I 7 
Maximum S p e e d ,  S ( k t s )  = 412 
F l i g h t  T e s t  B u a n t i t y ,  C.! D = .-' 
P r o d u c t i o n  Q u a n t i t y ,  G! P = 5 (:) (:) 

P r o d u c t i o n  F:ate ( p l a n e s  p e r .  month:)  = 5 

7 

' 3 .  T o t a l  DTQE C o s t :  

A i r f r a m e  E n g i n e e r i n g  
D e v e  1 opmeri t  S u p p o r t  
F 1 i g tl t T e s t  A i  r c  r a f  t 

E n g i n e s  &. A v i o n i c s  
Marl . Lak:or. 
Mat e r i a 1 8. E qu i p men t 
T o o l i n g  
G!ual i t y  C o n t r o l  

F 1 i gh t T e s t  OF: e r a t  i on  c, 

T e s t  F a c i l i t i e s  

Sub t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  



c:4.3. COST A N A L Y S I S  FOR NASA C:OMMLlTER FAMILY: V e r t i c a l  T a i  1 

Deve  1 o pme 1-1 t an d P r o  du c t i 01-1 C:o s t s 

I n p u t :  T ime = 

No C:ommona l i ty  I m p l e m e n t e d / 5 0  Pa:.: 

1 y:37 

340 PJIPF.: W e i g h t ,  A ( l b s )  = 
J 1 '2 Ma:.:imum S p e e d ,  S (kts:) = -T 

5 (:I 0 P r o d u c t i o n  G ! u a n t i t y ,  12 P = 

Empty W e i g h t  ( l b s j  = .25 153 

F l i g h t  T e s t  Q u a n t i t y ,  I:! D = .J 

P r o d u c t i o n  Rate ( p l a n e s  pe r .  m o n t h )  = J 

A i r f r a m e  E n g i n e e r i n g  
Deve  1 opmen t S u p p o r t  
F 1 i g h t T e 5 t A i r c ra f t 

E n g i n e s  6 A v i o n i c s  
M a n  Lah o I-' 
Mat e r i a1 &. E $1.1 i pmen t 
T o o l i n g  
Q u a l i t y  C o n t r o l  

F 1 i g h t T e c, t Op e rat i o 1-1 s 
T e s t  F a  c i 1 i t i e s  

Sutl t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  

s Uh t 0 t a 1 2.0 1 4 1 e 9  

c25 



c:4.4. C:OST A N A L Y S I S  FOR N A S A  COMMUTER F A M I L Y :  V e r t i c a l  T a i  1 

Deve 1 opmen t an d P r o  d1.1 c t i on Co s t s 
No C o m m o n a l i t y  I m p l e m e n t e d / 7 5  P a x .  

I n p u t :  T ime  = 
Empty  W e i g h t  ( l h s )  = 
AMPE W e i g h t ,  A Clts)  = 
M a x i m u m  S p e e d ,  S ( k t s )  = 
F l i g h t  Test Q u a n t i t y ,  15! D = 
P i - o d u c t i o n  I l u a n t i t y ,  Is! P = 
P r o d u c t i o n  F:ate ( . p l a n e s  p e r .  month:)  = 

'3 . T o t a l  DTAE C o s t :  

A i r f r a m e  E n g i n e e r i n g  
D e v e l o p m e n t  S u p p o r t  
F 1 i gh t T e  5 t A i I- c raf t 

E n g i n e s  &. A v i o n i c s  
Mart Labor. 
M a t  e r. i a 1 & E q u i p m e n t  
T o o  1 i n g  
Q u a l i t y  C o n t r o l  

F 1 1: g h t T e  s t O p e r a  t i on 5 

T e s t  F a c i l i t i e s  

s u B t 0 t a 1 



c:4. s. COST ANALYSIS FOR N A S A  CUMMLITER F A M I L Y :  V e r t i c a l  T a i l -  

Dev e 1 opme n t a n d  P r o  du c t i or1 C:o s t s 
N o  C o m m o n a l i t y  I m p l e m e n t e d / 1 0 0  Pa:.:. 

10.--7 .. cn I I n p u t :  T ime  = 
Empty  W e i g h t  ( l h s : )  = 4'307 1 
AMPR W e i g h t ,  A Clhs) = e. ::: (:I 

Maximum S p e e d ,  S ( k t s j  = 412 
F l i g h t  T e s t  Q u a n t i t y ,  C! D = .-I 

P r o d u c t i o n  Q u a n t i t y ,  Q P = 5 (:) (:) 

P r o d u c t i o n  R a t e  ( p l a n e s  p e r  m o n t h )  = 4 

f 

9. T o t a l  DT&E C o s t :  

!Xi rf rame E n g i n e e r i n g  
Deve 1 opmei-1 t S ~ p p o r t  
F 1 i g h t T e c, t A i r c ra f t 

E n g i n e s  8. A v i o n i c s  
M a n .  Lahor 
M a t  e r i a 1 &. E q u  i p m e  1-1 t 
T o o l i n g  
Q u a l i t y  C o n t r o l  

F 1 i g h t T e s t 0 p e I-. a t  i o rl s 
T e s t  F a c i l i t i e s  

Suh t 0 t a l  

10. T o t a l  P r o J i - t c t i o n  C o s t :  



.- 

C : 4 . 6 .  C:OST A N A L Y S I S  FOR N A S A  C:OMMUTER FAMILY: V e r t 1  c a l  T a i  1 

De;e lopment  and P r o d u c t  i o n  C o s t s  
C:ommonal i t y  I m p l e m e n t e d / A l l  S i r e s .  

I n FI I-\ t : T i m e  = 
AMPR W e i g h t ,  A (:lhs:> = 
Maximum S p e e d ,  S (I::ts> = 
F l i g h t  T e s t  G!iaai-ttity, IS! D = 
P r o d u c t i o n  Q u a n t i t y ,  IT! P = 
P r o d u c t i o n  R a t e  ( p l a n e s  p e r  m o n t h )  = 

A i r f  rame E n g i n e e r i n g  
Devel  opmeri t  S u p p o r t  
F 1 i gh t T e s t  A i  r c raf t 

E n g i n e s  6 A v i o r l i  c s  
M a n  L a b o r  
Material & E q u i p m e n t  
T o o l i n g  
Q u a l i t y  C : o n t r o l  

F 1 i y h t T e s t  Ope r a t i o n  5 

T e s t  F a c i  1 i t i e s  

s u b t 0 t a 1 

16. T o t a l  P r o d u c t i o n  Cost: 



c3.1 CClST ANALYSIS FOR N A S A  C:OMMI-ITEE FAM1LY:Fus.e. S e c t i o r t s  

Dev e 1 opmeri t an 13 Pro d1-1 c t i on C:o E. t 5 
No C:omrnol-ial i t y  I m p l e m e n t e d / Z 5  Pa:.:. 

A i y f rame En g i r t  e e r i 1-1 g 
Deve 1 opmerl t S u p p o r t  
F 1 i g h t  T e s t  A i r c r a f t  

E n g i n e s  (a. A v i o n i c s  
Marl . Lab 0 r 
M a t  e r i a 1 a. E 91-1 i pmeri t 
T o o  1 i n g  
12 i.ia 1 i t y C o 1-1 t r o 1 

F 1 i g h t T e s t 0 p e r. a t i o rls 
T e s t  F a c i l i t i e s  

Sub t 0 t a  1 

10. T o t a l  P r o d u c t i o n  C:ost :  

E n t j i n e  R. A v i o r i i  c s  
M a  1-1 1-i f a c t u r. 1 rl g L ah o 1- 
Material  E q u i p m e n t  
S 1-1 s t a i n 1 ri g E r i  g i ri e e r i 1-1 Q 
T o o l i n g  
Q i ~ a l  i t y  C o n t r o l  
M a n u f a c t u r i n g  F a c i l i t i e s  

s uh t 0 t a 1 



c5.2 COST ANALYSIS F I X :  NASA CXtMMl-lT.ER F A M I L Y :  F u s e .  S e c t i o r i s  

Dev e 1 oprnerl t an d P r.0 d1-t c t i 01-1 C:o s t 5 

N o  Commondl 1 t y  I m p l e m e n t e d / 3 6  Pax 

I rl F' I-\ t : T i m e  = 
AMPR W e i g h t ,  A ( l k t s : )  = 
Maximum S p e e d ,  S ( : k t s : )  = 
F l i g h t  T e s t  Q u a n t i t y ,  I:! D = 
P r o d u c t  i 01-1 Quar-1 t i t y  , Q P = 
P r o d u c t i o n  Ra te  ( p l a n e s  p e r  m o n t h )  = 

A i r. f r a m  e E rl g i rt e e r i rl g 
Deve 1 opmen t Support 
F 1 i g h t Te s t A i r c ra  f t 

E n g i n e s  13 A v i o n i c s  

M a t  e r. i a 1 13. E gu i p m e n  t 
T o o l  i n g  
Q u a l i t y  C : o n t r o l  

Man L ah 0 r 

F 1  i g h t  T e s t  O p e r a t i o n s  
T e s t  F a c i l i t i e s  

Si-lb t 0 t a 1 

1 0 .  T o t a l  P r o d u c t i o n  C o s t :  

E n g i n e  
M a n  LI f a c 
M a t  e I-. i a 
S 1.1 s t a i 1-1 

T o o l i n g  
Q u a l i t y  



c5.3 COST ANALYSIS FCiR N A S A  C:OMMI-ITEF.: FAMILY: F u s e .  S e c t i o n s  

Devel  oprnent  and P r o d i - r c t i o n  C o s t s  
No Cornmona 1 i t y  I m p  1 emen t e d / S O  Pa:.: 9 

11-1pt.: t : T ime = 1 '3:f:7 
AMPE W e i g h t ,  A ( ; l b s )  = 527::: 

F l i g h t  T e s t  Q u a n t i t y ,  Q D .:, 

P r o d u c t i o n  F :a t e  ( : p l a n e s  p e r  m o n t h )  = 4 

412 M a x i m i m  S p e e d ,  S ( : k : t s ; )  = 

P r o d u c t i o n  Q u a n t i t y ,  G! P = 5i:)(:) 

- 

A i  r f  r a m e  E n  g i n e  e r i rl g 
Deve 1 opmen t Support 
F 1 i g h t T e s t A i r. c ra f t 

E r l  y i n e s h A v  i on i c s 
Marl Lab o I-. 
M a  t e I-. i a 1 13. E 1716 i prn e 1-1 t 
T o o l i n g  
12 I.: a 1 i t y C: o PI t r o 1 

F 1  i gh t T e s t  C l p e r a t  i o n s  
T e s t  F a c i l i t i e s  

s u k t 0 t a 1 

10. T o t a l  P r o d u c t i o n  C o s t :  

I 

c3 1 



c:5. rl CCGT ANALYSIS FIX:  N A S A  COMMIJTEF: F A M I L Y  : F u s e .  S e c t i o n s  

D e v e l o p m e n t  a n d  P r o d u c t i o n  C : o s t s  
No C : o m m o n a l i t y  I m p l e m e n t e d / 7 5  P a x .  

I r l  p 1.1 t : T i m e  = 1 '38  7 
AMPR W e i g h t ,  A ( l b s )  = &a9&.km 
Maximum S p e e d ,  S ( k t s : )  = 412 
F l i g h t  T e s t  Cr iuan t i ty ,  Q D = 2. 
P r' o d 1.1 c t i o n 12 1-1 a 1-1 t i t y , 1;. P = 9 (:) t:) 

P r o d u c t i o n  R a t e  ( : p l a n e s  p e r  month:)  = d 

T 

P. i r f rame E n g i rl e e r i n 9 
Deve 1 opmerl t S1Appor.t 
F 1 i j h  t T e s t  A i r c r a f t  

E n g i n e s  A v i o n i c s  
Man . L a b  0 r 
Material  &. Equipmer i t  
T o o l i n g  
Q I-\ a 1 i t y C o PI t I-. o 1 

F 1 i 9 h t T e s t Ope r a t  1 on  5 

T e s t  F a c i l i t i e s  

10. T o t a l  P r o d u c t i o n  C o s t :  



c5.5 CUST A N A L . Y S I S  FlIW NASA C:OMMI-ITEF.: F A M 1 L Y : F u s e .  S e c t i o n e  

D e v e l o p m e n t  and P r o d i . [ c t i o n  C : o s t s  
No C o m m o n a l i t y  I m p l e m e n t e d / f 0 0  Pa:.: 

I n p u t : T i m e  = 1 '3 1:; 7 
AMPF: W e i g h t ,  A ( l b s : )  = 1 (:)556 

F 1  i g h t  T e s t  Q u a n t i t y ,  Q D = 3 
P r o d u c t i o 1-1 12 1-1 a 1-1 t i t y , Q P = 5 (1) (1) 
P r o d u c t i o n  F:ate ( p l a n e s  p e r  m o n t h )  = 4 

Ma:.:imi.im S p e e d ,  S ( k t s )  = 412 

A i r f r a m e  E n g i n e e r i n g  . 
D e v e l  oprnent  S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  & A v i o r l i  c s  
Marl . L ah o r. 
M a t  e r e i  a 1 4 E q u  i pmen t 
T o o  1 i n y  
IJ!ual i t y  C : o n t r o l  

F 1 i g h t T e 5 t Op e ra f i o n  s 
T e s t  F a c i l i t i e s  

S u h t o t a l  

10 .  T o t a l  P r o d u c t i o n  C o s t :  



.- 

c:5 . e, 

D e v e l o p m e n t  and P r . o d u c t i  01-1 C o s t s  

C:OS T AN A L Y S I S F OR N A S A  C: OMMUT' E R F AM I L Y : F 1-t s E! . S e c t i o 1-1 s 
C:ommona 1 i t y Imp 1 emen t e d / A  1 1 A i  r.p 1 art e s . 

A i  rf rame E rl g i 1-1 e e r i rl y 
Deve 1 o p m e n t  S u p p o r t  
F 1 i g t l  t T e 5 t A i  r 'c  r a f t  

E n g i n e s  &. A v i o n i c s  

M a t  e I-. i a 1 6 E q 1-t i pm e n t 
Too 1 i n g  
Q u a l i t y  C : o n t r o l  

M a r t  L a h O r  

F 1 i Q h t T e s t Op e r a t  i o rl c, 

T e s t  F a c i l i t i e s  

Suh t 0 t a  1 

IC.. T o t a l  P r . o d u c t i o r 1  Cost: 

E rl g i 
M a n  1-1 

Mate 
s 1.1 s t 
T o o l  



s- 

c:5.7 COST ANALYSIS F I X  NASA C:OMMI-ITEf? FAMILY: F u s e .  S e c t  i 01-15 
C:omrnonal i t y  I m p l e m e n t e d / E x c e s s  or1 56, 75 Pa:.:. 

D e v e l o p m e n t  a n d  P r o d i . i c t i o n  C o s t s  

I 1-1 p CI t : T i m e  = 1'3:37 
AMPF.: W e i g h t ,  A ( : l h s : )  = l a17  
Maximum S p e e d ,  S ( k t s : )  = 412 
F l i g h t  T e s t  i ; Juan t i ty ,  Q D = .-* 

Pr .odi . ic t ion  Q u a n t i t y ,  Q P = 1 5 (:I (:I 
P r o d u c t i o n  R a t e  ( : p l a n e s  p e r  month:)  = 12 

- 

A i  r e f  rame E n g i n e e r i n g  
Deve 1 o p m e n t  S u p p o r t  
F 1 i gh t T e  s t A i r c r a f  t 

E 1-1 g i 1-1 e s IS. k v i o 1-1 i c 5 

Ma t e r i a 1 d E q 1-1 i p m e 1-1 t 
T o o l  i n g  
1 2 u a l i t y  C o n t v o l  

Ma1-l 0 L a h O r  

F 1 i g h t T e s t Op e r-a t i o ri s 
T e s t  F a c i l i t i e s  

Sl-tk t 0 t a 1 

10. T o t a l  P r o J u c t i o n  C o s t :  



.. 

C:S . :3 C:OST A N A L Y S I S  FOR N A S A  C:tXIMI..ITEF.: FAMILY : F u s e -  S e c t i o n s  

Deve  l o p m e r i t  and P r o d u c t i o n  C:ostS 
C:ommonal i t y  I m p l e m e i - ~ t e d / E : . : c e s s  01-1 50, 1 0 0  P a x .  

1'337 
AMPR W e i g h t ,  A ( l h s : )  = 7, 1 3 3  

Q 1 .:, Maximum S p e e d ,  S 0 : : t s : )  = L 

F l i g h t  T e s t  l 2 u a r l t i t y ,  IT! D = c* 

P r o d i - r c t i o n  Q u a n t i t y ,  12 P = 1 5 (1) (:) 

I 1-1 p u t  : T i m e  = 

T 

1 2 P r o d u c t i o n  F a t e  ( p l a n e s  per .  m o n t h )  = 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 o p m e n t  S u p p o r t  
F 1 i g h t T e s t  A i  r c r a f  t 

E n g i n e s  &. A v i o n i c s  

Mater ia l  & E q u i p m e n t  
T o o l i n g  
I;! u a 1 i t y C o n t r' o 1 

Mart = L a h  0 r 

F 1 i 12 h t T e s t 0 p e r a t i o rl s 
T e s t  F a c i l i t i e s  

S u b t o t a l  

15). T o t a l  P r o d u c t i o n  Cost: 



c:rj. 1 . C:OST A N A L Y S I S  FOR N A S A  COMMUTER F A M I L Y :  W i n g -  

D e v e  1 o pmen t a n d  P r o  du c t i on C o s t s  
No C:ommonal i ty  I m p l e m e n t e d / Z 5  P a x -  

I n p u t :  T i m e  = 1.337 
Empty  W e i g h t  (ltls:) = 1 &*(:)5(:) 
AMPF: W e i g h t ,  A (:lLs) = 1587 

F l i g h t  T e s t  G ! u a n t i t y ,  G! D = .,> 

P r o d u c t i o n  B u a n t i t y ,  G! P = 5 (:) 0 
P r o d u c t i o n  Rate ( p l a n e s  pe r .  m o n t h )  = d 

Maximum S p e e d ,  S ( :kts j  = 412 
7 

4. T o t a l  DT&E C o s t :  

A i r f r a m e  E n g i n e e r i n g  
Deve 1 opmen t Suppol- . t  
F 1 i g h t T e 5 t A i 1- c r a f t 

E n g i n e s  4 A v i o n i c s  

Mater ia l  8. E q u i p m e n t  
T o o l i n g  
Q u a l i t y  C o n t r o l  

M a n  L a b o r  

F 1 i g h  t l e  5 t Ope ra t  i on 5 

T e s t  F a c i l i t i e s  

S u b  t 0 t a 1 

1 0 -  T o t a l  P r o d u c t i o n  C o s t :  

c37 



c:6 . 2 .  COST ANALYSIS F I X  N A S A  CONMI-ITEF: FAMILY: Wing .  

D e v e l o p m e n t  a n d  P i - . o d u c t i o n  C o s t s  
No C:ommonal i t y  I m p l e m e n t e d / 3 k .  Pa:.: = 

Inpi- i t :  T i m e  = 1 I?:::? 

Empty  W e i g h t  Cltts) = 2(:)1 77 
AMPR W e i g h t ,  A ( lhs: )  = 19-75 
M a x i m i m  Speed,  S (:k:ts:) = d 1 2  
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 4 

P r o d u c t i o n  F:ate Cplanes per  m o n t h )  = d 

T 

Pr.odi.i c t i on Quan t i t y  , C;! P = 5 (1) i:) 

A i  rf rame E n  g i rl e e r i rl g 
Deve 1 o p m e n t  S u p p o r t  
F 1  i g h t  T e s t  A i r c r a f t  

E n g i n e s  4. A v i o n i c s  

M a t  e r i a 1 13. E 91-1 i pmen t 
T o o l i n g  
Qua 1 i t y  Con t r o  1 

Marl Lata 0 v 

F 1 i gh t T e s t  Ope r a t  i or is  
T e s t  F a c i l i t i e s  

s clkl t 0 t a 1 

10. Total Pr.odi . ic t ion Cost: 



.- 

C6.3. COST ANALYSIS FOR NASA C:OMMl-lTEF; FAMILY: Wing.  

Deve 1 opme n t a n d  P 1-0 clu c t i on Co s t s 
No C o m m o n a l i t y  I m p l e m e n t e d / 5 0  P a x  

I n p u t :  T ime  = 1'387 
Empty  W e i g h t  C l b s  j = 25153 

F l i g h t  T e s t  Q u a n t i t y ,  Q D = 4 

P r o d u c t i o n  F:ate (p la ises  per. m o n t h )  = 4 

2 :E; $3 83 
4 1 -2 

5 (:I 0 

AMPE W e i g h t ,  A C l b s j  = 
Ma:.:imi.im S p e e d ,  S C k t s j  = 

P r o d u c t i o n  Q u a n t i t y ,  12 P = 
7 

A i r f r a m e  E n g i n e e r i n g  
Deve 1 o p m e n t  S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i r ~ e s  &. A v i o n i c s  
Mart. L a h o r  
M a t  e r i a 1 8. E q u  i pmei-1 t 
Too 1 i n g  
G!i-iality C o n t r o l  

F 1 i g h t T e 5 t Ope 1-a t i or! s 
T e s t  F a c i l i t i e s  

SlJb t 0 t a 1 

P r o f  i t  (l(:)X o f  s u b t o t a l j  

T o t a l  DT&E C o s t  

10. T o t a l  P i - . o d u c t i o n  C o s t :  



c:eo . 4.  CXGT A N A L Y S I S  FOR N A S A  COMMLITER F A M I L Y :  Wing.  

D e v e l o p m e n t  a n d  P r o d u c t i o n  C :os t s  
No Commorial i t y  I m p l e m e n t e d / 7 5  P a x .  

I n p u t :  T i m e  = 1'337 
Empty  W e i g h t  C l b s  j = 4 (:I o.2 4 
AMPR W e i g h t ,  A C l k l s j  = 3 (:)e*::: 
Maximum S p e e d ,  S Ckts) = 4 1 -2 
F l i g h t  T e s t  Q u a n t i t y ,  Is! D = .-a 

P r o d u c t i o n  G!i.rantity, G! P = ' 5 (3 0 
P r o d u c t i o n  Rate  ( p l a n e s  p e r  m o n t h )  = 4 

7 

A i r f  1 - a m e  E n g i n e e r i n g  
Devel  opmeri t  S u p p o r t  
F 1 i g h t T e  J t A i  r c r a f  t 

E n g i n e s  & A v i o n i c s  
Man. Lahor 
Material &. E q u i p m e n t  
T o o l i n g  
Q u a l i t y  C o n t r o l  

F 1 i g h t T e s t Op e \-.at i o r i  s 
T e s t  F a c i l i t i e s  

T o t a l  DTdE C:ost 

10. T o t a l  P r o d u c t i o n  C o s t :  

c: 4 0 



C&. 5 .  C:OST A N A L Y S I S  FOR NASA COMMUTER F A M I L Y :  Wing.  
No C o m m o n a l i t y  I m p l e m e n t e d / 1 0 0  P a x .  

D e  v e  1 opme 1-1 t a n d  P r o  Ju c t i 01-1 C:o s t s 

11-1 p 1.1 t : T i m e  = 
Empty  W e i g h t  ( l h s j  = 
AMPR W e i g h t ,  A ( l h s )  = 
Ma:iimum S p e e d ,  S Ckts:) = 
F l i g h t  T e s t  Q u a n t i t y ,  Q D = 
P r o d u c t i o n  Q u a n t i t y ,  12 P = 
P r o d u c t i o n  Rate < p l a n e s  p e r  m o n t h )  = 

9. T o t a l  DT&E C o s t :  

A i r f r a m e  E n g i n e e r i n g  
D e v e l o p m e n t  S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  & A v i o n i c s  

M a t e r i a l  & E q u i p m e n t  
T o o l  i n g  
Q u a l i t y  C : o n t r o l  

Ma1-l Lab 0 r 

F 1 i g h t T e E t Op e r a t  i o rl C, 
T e s t  F a c i l i t i e s  

Sub t 0 t d 1 

10. T o t a l  P r o d u c t i o n  C o s t :  

E n g i r l e  R A v i o r l i  c s  
M a  n t-1 f a  c t u r i rt g L ab o 
Mater ia l  & E q u i p m e n t  
S 1-t s t a i 1-1 i rl g E 1-1 g i 1-1 e e 1- i rl g 
T o o l i n g  
Q u a l  i t y  C:on t ro 1 
M a n  1-1 f a c t u r i n g F a c i 1 i t i e s 

s L l h  t 0 t a 1 

C:d 1 



.- 

c:e, . b. CXIST A N A L Y S I S  FOR N A S A  COMMLITEF: F A M I L Y :  W i n g -  

D e v e l o p m e n t  a n d  Pr .oduct ioi-1 C o s t s  
C o m m o n a l i t y  I m y l e m e n t e d / A l l  S i z e s -  

I n p u t :  T i m e  = 
AMPF: W e i g h t ,  A ( : l b s )  = 
Mai:imum S p e e d ,  S Ckts) = 
F l i g h t  T e s t  Q u a n t i t y ,  1 2  D 
P r o d u c t i o n  Q u a n t i t y ,  G! P = 
P r o d u c t i o n  Rate  { p l a n e s  per. m o n t h )  = 

A i r f r a m e  E n g i n e e r i n g  
D e v e l o p m e n t  Support 
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  A v i o n i c 5  
Man- L a b o r  
Mater ia l  & E q u i p m e n t  
T o o l i n g  
Q u a l i t y  C o n t r o l  

F l i g h t  T e s t  O p e r a t i o n s  
T e s t  F a c i l i t i e s  

s I.IR t 0 t a 1 

P r o f  i t  (10% o f  s u b t o t a l  j 11754444 

T o t a l  DTQE C o s t  I .  2930e8 
........................... 

10. T o t a l  P r o d u c t i o n  C :os t :  

Engi 
M a  n I-\ 
M a t e  
s Lt s t 
T o o l  
13ua 1 

n e  Q A v i o n i c s  9. d90 1 e? 
f a c t u r i n g  L a b o r  :3. 072l$,e:3 
' p i a l  4 E q u i p m e n t  3.9125e8 

.>'f 1 .:, 7 e.:3 3 a i 1-1 i 1-1 g E n IJ i n e e r' i n g 
71:31725:3 i n y 

i t y C: o 1-1 t r. o 1 1 .04'34e:3 
0 

1 . (:)?(:)e 1 (:) 

--e- 

M a r l  u f  a c t u r i  n g F a c  i 1 i t i e s ........................... 
S u b t o t a l  

c -a- 



.- 

cl5.7. COST ANALYSIS FOR N A S A  C:OMMUTEF; FAMILY: Wing.  

Dev e 1 o pme n t and P r o  d u  c t i or1 C: o s t s 
Comni o 1-1 a 1 i t y I mp 1 em e n  t e d / M i d- 5 e c t i on  s f o 1- t w i 1-1 5 

Inpi- i t :  T i m e  = 1'337 
AMPR W e i g h t ,  A C l h s )  = 1 4 5 (1) 
Maximum S p e e d ,  S Ckts:) = .- 
F l i g h t  T e s t  IF!i.iai-itity, !I! D = & 

P i - . o d u c t i o n  Q u a n t i t y ,  Q P = 1 (:I 0 (:) 
P r o d u c t i o n  F:ate ( p l a n e s  per month:)  = ::: 

1 3 
.-, 

A i r f  rame E n g i n e e r i n g  
Deve 1 opmen t S u p p o r t  
F l i g h t  T e s t  A i r c r a f t  

E n g i n e s  &. A v i  o n i  c s  
Marl . Labor. 
M a  t e t-, i a 1 & E 17 u i pmen t 
T o o l i n g  
12 i.ia 1 i t y C o 1-1 t r o 1 

F1  i g h t  T e s t  O p e r a t i o n s  
T e s t  F a c i l i t i e s  
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APPENDIX D: SENSITIVITY ANALYSIS O F  C:!fIST PARAMETERS- 

T h e  p i - i r p o ~ e  o f  th is  appendi : . :  i s  t o  show t h e  e f f e c t  
o f  c h a n g e s  i n  t h e  c o s t i n g  p a r a m e t e r . s  01-1 t h e  h a s e l i n e  
a c q u  i 5 i t i on  c o s t s  = T h e s e  a r e  c a l c u l a t e d  f o r  h o t h  t h e  
RDT&E c o s t s  and t h e  subsequent pr.odi.tct i o n  c o s t s  .' T h e  
c a l  c c i l a t  ions were done w i t h  t h e  h e l p  o f  a S c r p e r C a l  c 3  
s p r e a d s h e e t  using t h e  p a r t i a l  d e r i v a t i v e s  o f  t h e  R e f .  5 
e q c t a t  i ons .I 

Con  t e rt t s 

D1. D e v e l o p m e n t  c o s t  s e n s i t i v i t i e s  

D 2 -  P r o d u c t i o r t  c o s t  s e n 5  i t i v i  t i e s  

D1 



.. 

1. .- - ..' , 
7 ._, . 
4.  
5 .  
e. . 
7. 

1. 
2. 
3. 
4. 
5 .  
e, . 
7. 

1. 
L' . 
.1; . 
4 .  
9. 
e. . 
7. 

c - 

dT/ dQ dL/dS 

*All values are f o r  3 f l i g h t  t e s t  a irplanes .  
D2 



' .. 
:ORIGINAL PAGE IS 
DE EOOR QUALITY 

1 .  
2 .  

P .  
5 .  

7 -  

7 ._. . 

. 

1. 
2. 
.:. . 
4. 

e. . 
7. 

.- - 
c .-I 

1 .  
2. 
7. . 
4. 

e. . 
7 .  

e 
.,I . 

1. 
.-,e L .  - 4 0 

4. 

4 . 
7 .  

f 
.-I . 

D2. S E N S I T I V I T Y  ANALYSIS OF PRt3DUC:TION COST PARAMETERS: * 
NASA F a m i l y  o f  Commuter A i r p l a n e s  D p l =  

SHP 1 = 
Slip 2 = D e  v e 1 o p m e 1-1 t an d P I-. o d u c t i o 1-1 V a  1- i ah 1 e s : 
D p 2 =  

IT! p = 5 (:) (:I s CI:ts)= 412 E . l t a t e =  
Q D+Q P= 503 R < mn t h :) = 4 T . R a t e =  

M . R a t  e= 

A i rp 1 an e 

25 Pa:.: 
Zen P A X  
50 pa :.: 
73 Twir l  
1 C ) O  T w i n  
75 S i n g  
100 s i rrg 

* A l l  v a l u e s  a r e  f o r  500 prod i - tc t ion  a i r p l a n e s .  
D 3  



APPENDIX E: DOC COSTING CALCULATIONS. 

The purpose of this appendix is to show the various 
costing parameters and calculated output for the t w o  
different DOC methods- R e f s -  1 1  and 12 were used to obtain 
the methods f o r  this analysis- R e f -  13 and 14 were used to 
verify that the costing parameters were in the range of 
legitimate values- 

Cont ant s 

El. Baseline DOC Analysis 

€1.1. Modified ATA Method 

El-2. Modified NLF Formulas 

E2- DOC Costs with Commonality Implemented 

E 2 . 1 -  Modified ATA Method 

E2.2 .  Modified NLF Method 

E!Zs 
E 2  

E2 

Ed 

€6 

E6 

E 8  
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E1.1. DIRECT OPERATING COSTS FOR COMMUTER FAMILY 
Method: Modified ATA Formulas, Beech Report, 1986. 

Costs, $/flightg 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax --------------------.------------------------------------------ 
Crew, Cc 

Fuel, Cf 

Hull Ins., Ci 

Depreciation, Cd 

Airframe Plaint. 
Labor, Gal 

Airframe Maint. 
Material, Cam 

Propulsion S y s g  
Maint- La&-, Cpl 

Propulsion S y s -  
Maint. Mat-, Cym 

124.80 187.20 187.20 

149.25 149.25 149-25 

19- 15 20 66 22 39 

99-95 106.94 114.88 

3287-36 3739-87 4275.35 

620-88 840985 1133.60 

20 9 43 20 43 20 43 

103-23 103-23 103.23 

249 60 249 40 

238.51 298.51 

33 98 36.61 

177-58 189-66 

2716926 3583.71 

Calculated DOC Breakdowns with Input Parameters (%/Flight>= 

Wariable 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax 

CREW COST, C-c 124.80 187.20 187.20 249.60 249.60 
N o -  of crew, N-c 2-00 3-00 . 5900 4-00 4- 00 

Block time, t-b 65 65 9 65 65 .65 
Crew Rate, K-c 96 00 96 00 96 00 96 9 00 96-00 

FUEL COST, C-f 149.25 14992S 149.25 298.51 298-51 

Block fuel, F-b 1OOOgOO 1000-00 IOOOgOO 2000-00 2000100 
Jet fuel Price,P-f 1900 1-00 1.00 1-00 1-00 

22 39 33 9 98 36-61 HULL INS COST, C-i 199 15 20 66 
Block time, t-b 9 4s - 65 45 65 9 65 
Acquis- cost, C-t 7363689 7948048 8411920 13069259 14079259 

Annual utiliz., U 2500.00 2500.00 2500.00 2500.00 2500.00 
Ann- ins- rate, IR 901 901 -01 001 -01 
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DEPREC- COST, C-d 
Deprec period, D-a 
Acquis, cost, C-t 
Prop s y s  cost, C-p 
Annual utilit., U 
Block time, t-b 

AIRFRAME MAINT. 
LABOR COST, C-dl 

Lab hr/flt hr, K-1 
Lab hr/flt cy, K-2 
flight time, t-f 
Block time, t-b 
Ground time, t-g 
Labor rate, LR 
O/H burden fag-, B 
Airframe wght, U-a  

AIRFRAME MAINT- 
MATER COST, C-am 

Mat- hrly fac, K-3 
M a t -  cyc fac, K-4 
Airframe cost, C-a 
Opt Av&Eq Pr- ,C-ae 
Airframe wght, W - a  
Flight time, t-f 
Block t i m e ,  t-b 
Ground time, t-g 

PROPUL SYS MAINT 
LABOR COST, C-pl 

No of engines, N-e 
Lab- hrs/hr/eng,K-5 
Lab. hrs/cy/eng , K - 4  
Labor rate, LR 
O/H burden frc-, B 
Prop diam-, Did 
No o f  blades, N-b 

PROPUL SYS MAINT 
MATER COST, C-pm 

No of engines, N-e 
Mat cost/fl hr-,K-7 
Mat cost/fl cy,K-El 
SHP at SLS, P-t 
Prop diam-, Did 
No of blades, N-b 

99.9s 
10-00 

7363689 
3046044 
2500 00 

65 

3287 36 
1-01 
1-71 

49 
65 
16 

21 -67 
1-80 

10593 

620 88 
23 30 
47 20 

7363489 
200000 

10593 
49 
65 

9 16 

20 43 
2.00 . 47 - 03 

21 4 7  
1-80 

10.00 
12-00 

103.23 
2.00 

75 07 
14-83 

5500 00 
10.00 
12.00 

104-94 114.88 177-58 
10.00 10=00 10.00 

7948048 8411920 13069259 
3046044 3044044 5455446 
2500.00 25C)O. 00 2500 00 

65 6s 65 

3739 87 
1-14 
1-94 

.49 
9 65 
16 

21 -67 
1 *80 

13317 

840 9 85 
25-10 
50 = 84 

7948048 
200000 

13317 
4’3 
65 
16 

4275 35 
1-31 
2-22 

49 
65 
16 

21 67 
1-80 

1660 1 

20 43 
2.00 . 47 
-03 - 

21 -67 
1.80 

10-00 
12-00 

1133.60 
27.14 
54 99 

861 1920 
200000 

1660 1 
.49 
65 
16 

5817- 18 
1.78 
3-02 . 49 

6s 
16 

21 -67 
1-80 

264 16 

27 16 26 
40 87 
e2 80 

13069259 
200000 

264 16 
49 - 63 
16 

20 43 20 72 
2.00 2-00 . 47 4s 

03 03 
21 -67 21 -67 

1-80 1-80 
10-00 14-00 
12-00 12-00 

103-23 103-23 145-91 
2.00 2-00 2 00 

75 - 07 75-07 106.08 
14-83 14 83 20 98 

5500-00 5500=00 11000=00 
10-00 10.00 14.00 
12.00 12-00 12-00 

189.64 
10-00 

14079259 
5455466 
2500 - 00 - 65 

6717-61 
2-04 
3-69 
a 49 
65 - 14 

21 *67 
1-80 

32387 

3583 7 1 
43.98 . 
89.10. 

14079254 
200000 
32337 . 49 

4s 
16 

20.12 
2-00 

48 
9 03 

21.67 
1-80 

14-00 
12.00 

143-91 
2.00 

106-08 
20.98 

1 1000 00 
14.00 
12.00 
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€1.2- DIRECT OPERATING COSTS FOR COMMUTER FAMILY 
Method: Modified NLF Formulas, Williams Report, 1985. 

Costs, $/block h r  25 Pax 36 Pax 50 Pax 75 Pax 100 Pax 

Crew 

Fue 1 

~~ ~~ ~ 

2955.32 3166.95 3343.73 3886.21 4094.08 

In suran cc 38 24 42.31 47-12 71 =40 79.14 

Depreciation 288.17 309.03 332-73 511.85 547.91 

Oi 1 1.33 1.33 1 =33 2.67 2.67 

Maintenance 
Labor Airframe 20 33 25 * 90 32 42 52.70 * 64.92 

Parts-Airframe 48 04 53 36 59.40 84 9 95 94.14 

Main tenan c e 
Labor Engines 15.92 15-92 15-92 15-92 15.92 

Parts-Engines 118.33 118.33 118.33 211.92 211-92 

Engine Reserves 2.32 2.32 2.32 2.32 2.32 
- ~~ ~~ ~ ~ ~ ~~ ~~ ~~ -~ 

Totals (b/bhr) 3717-61 3965.07 4185.12 5299-20 5572.27 
T o t a l s  (+/flight) 5719.40 6100.11 6435.57 8152-61 8972.73 
Totals (%/Pax) 228-78 169.45 128-71 108.70 85 - 73 

Calculated DOC Breakdowns with Input Parameters ( ¶ i / B l o c k  ht.)- 

Variab 1 e 25 Pax 36 P a x  50 Pax 75 Pax 100 Pax ............................................................... 
CREW ( 1 / B h r )  
CREW (%/St= Mile) 

Cruise Speed ( k t s )  
B l o c k  speed 

T-O=G=W. (lbs) 

FUEL COST 
Jet Fuel Price/gal 
Block fuel ( l b s )  
Block time ( h r s ) '  

INSURANCE COST 
# of Pass- Seats 
Initial cost ( % >  
Annual util=<bkrs> 

2955-32 3166.95 3343.73 3886921 4094.08 
8926 8- 8.5 9-34 10.84 11 -44 

28506 35954 43141 71419 85044 
412.00 412.CKJ 412.00 412.00 412-00 
358.00 351.00 358.00 358.00 351.00 

229.62 229.62 229.42 459.24 459.24 
1-00 1 .OO 1 so0 1-00 1-00 

1000=00 1000.00 1000.00 2000.00 2000.00 
65 63 45 65 45 

38 24 42.31 47.12 71 -40 79. 14 
75.00 100-00 25 - 00 36 00 50 00 

2500.00 2500.00 2500.00 2500.00 2500.00 
7363689 794b04a 8611920 13069254 14079259 
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DEPRECIATION 
Initial cost ( 0 )  
Cost o f  engines($) 
Annual util-Cbhrs) 

MAINTENANCE 
LABOR AIRFRAME 

Flight time (bhrs) 
Block time (bhrs) 
Ground time ( b h r s )  
Engine Wght (lbs) 

Labor rate ( Q / h r )  
O9W.E-  (lbs) 

PARTS-AIRFRAME 
Initial cost (%) 
Cost o f  engines(%) 
Flight time (bhrs) 
B l o c k  time <bhrs) 
Ground time Cbhrs) 

MAINTENANCE 
LABOR ENGINES 

No o f  engines 
Labor rate <%/hr) 
Flight time (bhrr) 
Block time (bhrs) 
Ground time <bhrs) 

PARTS-ENGINES 
No of  engines 
Cost o f  engines(%) 
Flight time (bhrs) 
Block time Cbhrs) 

OIL 
No of engines 
Oil cost <$/gal) 
Flight time ( b h r s )  
Block time ( b h r s )  
SHP per engine 

ENGINE RESERVES 
Overhaul cost (a) 
OH time lepse(bhr) 
No o f  engines 
Flight time ( b h r s )  
Block time (bhrs) 

288-17 309-03 
73683689 7948048 
3046044 3044044 
2900=00 2500-00 

20 33 25 90 
.49 49 
65 9 65 

9 16 16 
1000-00 1000=00 

160SO 20 177 
21 -67 21 -67 

48 04 93 36 
7363689 7948048 
3046044 3046044 - 49 9 49 

9 45 45 
16 9 16 

15992 15.92 
2.00 2-00 

21 *67 21 967 
9 49 49 
9 65 9 65 
9 16 16 

118.33 118-33 
2.00 2-00 

3046044 3046044 
49 9 49 
65 9 65 

1933 1933 
2-00 2.00 

15=00 15.00 
9 49 49 
65 65 

5500-00 5500=00 

2.32 2.32 
1400-00 1400-00 
1000.00 1000-00 

2-00 2-00 - 49 49 
65 6J 

332 73 
8611920 
3044044 
2500 00 

32 62 
9 49 
65 
16 

25153 
1000 00 

21 -67 

59 40 
861 1920 
3046044 

9 49 
9 65 
16 

15992 
2.00 

21 967 
9 49 
65 
16 

118-33 
2.00 

3046044 
49 

9 65 

1-33 
2.00 

15-00 
49 
45 

5500 9 00 

2.32 
1400 00 
1000 00 

2.00 
49 

9 65 

51 1.85 
13069259 
5459444 
2500 00 

52 70 - 49 
65 

9 16 
1000 00 

40024 
21 967 

84 995 
13069259 
5455466 

9 49 
9 63 
9 16 

15.92 
2.00 

21 967 
0 49 
9 65 
16 

211-92 
2.00 

S45J466 
49 

9 65 

2967 
2.00 

15=00 
. - 4 9  

65 
11000-00 

2-32 
1400 00 
1000 00 

2.00 - 49 
. =65 

547.41 
14079259 
5433464 
2500 9 00 

I 

64 m 92 
0 49 
65 
16 

1000=00 
4907 1 
21 -67 

94- 14 
14079259 
5455046 

49 
9 65 
9 16 

211 992 

J455466 
9 49 
65 

2.00 

2 967 
2.00 

15-00 
9 49 
9 69 

11000-00 

2.32 
1400-00 
1000 00 

2.00 
-49 
9 65 
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E2.1. COMMON DIRECT OPERATING COSTS FOR COMMUTER FAMILY 
Method: Modified ATA Formulas, Beech Report, 1986. 

Depreciation, Cd 84 62 91 941 99-35 162906 174.13 

Airframe Maint. 
Labor, Cal 3612.58 3956.90 4275.34 6183.27 6752.40 

Airframe Maint. 
Material, Cam 609.13 777.08 966.57 2673.73 3281.40 

Propulsion S y s -  
Maint- Lab-, Cpl 17.03 17.03 17.03 17.27 17 0-27 

Propulsion S y s .  
Plaint. Mat., Cpm 103.23 103.23 103023 145.91 145.91 - .................................................. 

Totals <%/flight) 4716.22 5299.40 5814.99 9760.96 10952.49 
Totals <%/bhr) 7255.72 8152.92 89d9.22 15016.83 16849.93 
Totals <%/'Pax) 188965 147.21 116-34 130.15 109.52 

Calculated DOC Breakdowns with Input Parameters <S/Fli.ght>. 

CREW COST, C-c 124.80 187.20 187.20 249.60 249.60 

C r e w  Rate, K-c 96 00 96 9 00 96 9 00 96 00 96.00 
N o .  o f  crew,  N-c 2-00 3.00 3.00 4-00 6.00 

Block time, t-b 9 45 9 65 9 4s 63 a 65 

FUEL COST, C-f 149.25 149.23 149.23 298.51 298-SL 
Jet Fuel Price,P-f 1 .oo 1-00 1.00 1-00 1.00 
Block fuel, F-b 1000.00 10OO=OO 1000-00 2OOO=OO 2000.00 

HULL INS COST, C-i 15-77 17.29 19-02 30 -60 33.23 
B l o c k  time, t-tr 9 9 65 65 9 65 9 45 6 S  
Acquis. cost, C-t 6069436 6649415 7313467 11770826 1'2780826 

Annual utiliz., U 2500.00 2500.00 2500=00 2500.00 2500=00 
Ann- ins. rate, IR 01 901 901 901 -01 
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DEPREC. COST, C-d 84'9 42 91 e41 99.35 162906 174~13 
Deprec period, D-a 10=00 10.00 10=00 10-00 10.00 
Acquis. cost, C-t 6065436 6649615 7313487 11770326 12780824 
Prop sys cost, C-p 3046044 3046044 3046044 5455466 5455464 
Annual utilit., U 2300.00 2900.00 2500.00 2500.00 2500.00 
Block time, t-b 65 - 65 9 65 65 9 63 

AIRFRAME MAINT- 
LABOR COST, C-el 

Lab hr/flt hr, K-1 
Lab hr/flt cy, K-2 
Flight time, t-f 
Block time, t-h 
Ground time, t-g 
Labor rate, LR 
O/H burden facg, B 
Airqrame wght, W-e 

AIRFRAME MAINT. 
MATER COST, C-am 

Mat- hrly fac, K-3 
Mat. cyc fac, K-4 
Airframe cost, C-a 
Opt AvCE q Pr , C-ae 
Airframe wght, W-a 
Flight time, t-f 
Block time, t-b 
Ground time, t-g 

PROPUL SYS MAINT 
LABOR COST, C-pl 

No of engines, N-e 
Lab. hrs/hr/eng,K-5 
Lab=hrs/cy/eng,K-6 
Labor rate, Lk 
O/H burden fac., B 
Prop diam., Did 
No of blades, N-b 

3612.58 3956990 4275.34 
1 - 1 1  1.21 1-31 
1-87 2.05 2.22 

9 49 .49 9 49 
9 65 69 9 65 
9 16 9 16 16 

21 967 21 -67 21 967 
1.50 1-50 1950 

12545.94 14440-12 16600998 

609- 13 
19-30 
59.10 

6065436 
200000 

12545 94 
9 49 
9 65 
9 16 

777 08 
21 9 10 
42 9 74 

44496 15 
200000 

14640.12 
.49 
949 
9 16 

17.03 
2-00 

9 47 
9 03 

21 967 
1 950 
10=00 . 

12.00 

966 9 57 
23- 10 
46 88 

73 13487 
200000 

16600 9 9s 
9 49 
45 
916 

6ie3 27 
1-89 
3-21 
.49 
65 
14 

21 967 
1-50 

28822 9 e6 

2673 9 73 
36 9 87 
74 9 70 

11770826 
200000 

28822 86 
9 49 
45 

9 16 

6752 9 40 
2-07 
3-50 
, .49 - 65 
9 14 

21 967 
1.50 

32621 1 6  

3281940 
39- 98 
81 -00 

12780826 
200000 

32621 9 16 
9 49 
9 65 - 16 

PROPUL SYS MAINT 
HATER COST, C-pm 103-23 103923 103-23 145.91 149-91 

No of engines, N-e 2.00 2.00 2 00 2.00 2.00 
Mat cost/fl hr,K-7 75 9 07 75 9 07 75907 106908 104-08 
Mat cost/fl cy,K-B 14-53 14.83 14-83 20 9 98 20 9 98 
SHP at SLS, P-t 5500-00 5500-00 5500-00 11OOO.OO 11000-00 
Prop diam-, Dir 10.00 10.00 10.00 14.00 14=00 
No o f  blades, N-b 12.00 12.00 12.00 12.00 12 00 
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E 2 9 2 9  COMMON DIRECT OPERATING COSTS FOR COMMUTER FAMILY 
Method: Modified NLF Formulas, Williams Report, 1985- 

Crew 

Fuel 

I nruran c e 

Dep re c ir t i on 

oi 1 
M a i n  tenan ce 

Labor Airframe 

Parts-Airframe 

Main tenan ce 
Labor Engines 

Pert o -Eng i n e s 

Engine Reserves 

31 66 99 

229 62 

36 9 08 

262 9 67 

1-33 

28.61 

41 -53 

15-92 

118.33 

2-32 

3886.21 

499 9 24 

65.17 

465 9 50 

2-67 

57 9 63 

739 13 

15.92 

21 1 -92 

2.32 

4094 9 08 

459 9 24 

72.91 

501 -56 

2967 

65 40 

82-32 

15.92 

211-92 

2-32 

Calculated DOC Breakdowns with Input Parameters <%/Block hr)= 

Variab 1 e 25 Pax 36 Pax 50 Pax 75 Pax 100 Pax ............................................................... 
CREW (+ /Bhr)  
CREW <$/St. Mile) 

Cr.uise Speed ( k t r )  
Block speed 

T = O = G = W =  <lbs) 

fUEL COST 
Jet Fuel P.rice/gal 
B l o c k  fuel { l b s )  
Block time (hrs)' 

INSURANCE COST 
# of Pass. Seats 
Initial cost < % )  
Annual util.<bhrs) 

2953.32 3166.95 3343973 3884921 4096-08 
8926 8-85 9-34 ioga4 11-44 

28506-00 35954.00 43141.OO 71419900 85044*00 
412-00 412-00 412gOO 412.00 412.00 
358.00 358-00 358900 358.00 358-00 
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DEPRECIATION 241-82 262-67 286.37 465-50 501.56 
Initial cost <d> 6065436 6649615 7313487 11770826 12760826 
Cost o f  engines<%) 3046044 5046044 3046044 5455d66 5455466 
Annual util-<bhrr> 2500-00 2500-00 2500-00 2500=00 2500-00 

MAINTENANCE 
LABOR AIRFRAME 24 32 28-61 32 62 57 63 65 40 

Block time ( b h r s )  9 65 69 - 6S 65 65 
Ground time < b h r s >  16 16 16 16 I 6  

0 - W - E .  ( l b r )  19009-00 22182-00 29153-00 43671-00 49426-00 
Labor rate ( % / h r >  21 -67 21 -67 21 -67 21 -67 21 -67 

Flight time <bhrs> 49 49 49 49 49 

Engine Wght < l b s >  1000-00 1000-00 1000=00 1000-00 1000-00 

PARTS-AIRFRAME 34-22 41 -93 47-58 73- 13 82 32 
Initial cost <%> 6069436 6649615 7313487 11770826 12780826 
Cost o f  engines(%> 3046044 3046044 3046044 545§466 54555464 
Flight time ( b h r s )  49 49 9 49 49 49 
Block time ( b h r s )  65 45 6s 45 6S 
Ground time <bhrs> 1 6  16 - 1 6  1 6  16 

MAINTENANCE 
LABOR ENGINES 15-92 15.92 1s-92 15-92 15-92 

No o f  engines 2-00 2.00 2-00 2-00 2-00 
21 -67 21 -6? 21 -67 Labor rate < % / h r )  21 -67 21 -67 

flight time ( b h r s )  49 49 -49 -49 .49 
Block time Cbhrs )  65 65 65 0 65 65 
Ground time < b h r s >  14 16 1 4  0 14 - 14 
PARTS-ENGINES 118-33 118-33 118-33 211-92 211-92 
No o f  engines 2.00 2-00 2-00 2-00 2-00 

Flight time ( b h r s )  49 -49 . 49 449 -49 
Block time <bhrr)  6s 65 65 63 43 

C o s t  o f  engines<%> 3046040 5046044 3046044 54155466 54J5446 

O I L  1-33 1-33 1.33 2.47 2-67 
No o f  engines 2-00 2-00 2-00 2-00 2-00 
Oil cost <%/gal) 19.00 is-00 15-00 15-00 15-00 
Flight time < b h r s >  49 49 49 -49 49 
Block time < b h r r >  6S 43 65 65 65 
SHP p e r  engine 5500-00 5500=00 5500-00 11000-00 11000-00 

ENGINE RESERVES 2-32 2-32 2-32 2-32 2-32 
Overhaul cost <*> 1400.00 1400-00 1400.00 1400-00 1400-00 
OH time lapse(bhr) 1000-00 1000-00 1000-00 1000.00 1000-00 

2-00 No o f  engines 2-00 2-00 2.00 2-00 
Flight time < b h r s >  49 . 49 *49 -49 -* 49 
Block time ( b h r s )  0 65 65 65 65 65 
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